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MNOACHUTEJIBHASA 3AIINCKA
AJITEBPA

Pabouas nporpamma yueOHOro Kypca «AnreOpa n Havanza MaTeEMaTHUYECKOIO
aHayn3a» 0a30BOro ypoBHs ais oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYTaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUH,
OPEIbSABISEMBIX K MAaT€MaTUYECKOMY OOpa30BAaHUIO, U TPAAMLMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUISI CAaMOPA3BUTHS U HEMPEPBIBHOIO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

I'EOMETPUA

PaGouast mporpamma ydeGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOrO
roCyJIapCTBEHHOTO0 00pa30BaTENIbHOIO CTaHAApTa CPEeIHEro O0IIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa3oBaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJIi CaMOpPa3BUTUS U HEIMPEPBIBHOIO 0Opa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH O0YyYarOmMnXCsl.

BEPOSITHOCTDb U CTATUCTHUKA

Pabouass mnporpamma yuyeOHOro kypca «BeposSTHOCTP M CTaTHCTHKa»
0a3zoBoro ypoBHs s oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepabHOTO  TOCYAApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEIAHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEeIbSABISEMbIX K MAaT€MaTUYECKOMY OOpa30BaHUIO, U TPAAMLIMNA POCCUICKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00eCT€UMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIETEHIUSIMH, COCTABIIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHSI M HENPEPHIBHOTO
o0pa30BaHUsl, LEJIOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO U MO3HABATEIBHOTO
pa3BUTHUS JTMYHOCTH O0YYaOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA
AJI'EBPA

Kypc «Anrebpa u Hayajma MaTeMaTUUYECKOTO aHAJW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, TOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecreynBaeT HHCTPYMEHTAJbHYIO 0a3y Ui H3y4YeHHs BCEX
€CTEeCTBEHHO-HAYUYHBIX KYpPCOB, a C APYroM CTOPOHBI, (JOPMHUPYET JIOTUUECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOJMMOM I OCBOCHHS
KypcoB HHGOpPMATHUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax



JAHHOI'O0 KypCa y4alllMecs OBJIAJEBAlOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKON GopMe.

Kypc anreOpsl u Hauaja MaTeMaTHueCKOro aHajau3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHaAMU (PU3MKH, XUMHUHU, OHOJIOTMH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMM SKOHOMUKM U OOIIECTBEHHOW KU3HU, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B IMOBCEIHEBHOM XU3HU. B TOXke Bpemsi OBIaJEcHUE
a0CTpPaKTHBIMM M JIOTMUYECKH CTPOTMMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJHMTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUI0, abCTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIIIIeHHE. B xone n3ydenus
anreOpbl M HayaJl MaTEMaTUYECKOTO aHalv3a B CTapuiedl NIKOJIe ydalluecs
IIOJIy4alOT HOBBIM ONBIT PEIIEHUS MPUKIAAHBIX 3a4a4, CaMOCTOSITEIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKHX MOJEIEH pealbHBbIX CHUTYallMi WM HHTEpHpETaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  [pUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEH B IIPUPOAEC, HAyKe U B MCKYCCTBE, C BBLIAIOLIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc oOnamaer 3HAYMTETBHBIM BOCHUTATEIBHBIM MOTEHIUAIOM, KOTOPHIM
peanusyercss Kak 4epe3 y4eOHbI MaTepuai, CoCOOCTBYIOMIMHA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHs, TaK W dYepe3 cneuuduky ydeOHON AedaTenbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MIPOIOJKUTEIBHON
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOINYECKNE JUHUN: «Uucrna M BBIYUCIEHUSD,
«Dyukuuun u - rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTU4YEeCKOro aHanusa», «MHOo)ecTBa UM JIOTMKa». DBce OCHOBHbIE
COAEPKATEIbHO-METOAUYECKNE JIMHUM W3YYarOTCSd Ha NPOTSHKEHUU JBYX JIET
oOyueHusi B cTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsiCh HOBBIMM TeMaMuU H  pa3aenaMu. JlaHHbIA Kypc  SIBJISIETCS
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B ce0e cojepaHhue HECKOJIbKUX
MaTEeMaTUYECKUX JUCIUIUINH: aire0pa, TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUIN aHaAJIH3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamimecs OBJIaAeBalOT BcE Ooliee
HIMPOKUM MAaTEMaTHYECKUM anmnapaTroM, y HUX MOCIeI0BaTEIbHO (hopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYH) MOJENIb pPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, TOJyYeHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOr0 aHaJIu3ay, IJIsl PEUICHUs] CaMOCTOSITENBHO CHOPMYITHUPOBAHHON
MaTeMaTUYECKOW 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NOJYYEHHBIN PE3YNbTAT.

CopnepxaTenbHO-MeTOANYECKas JTUHUA «Yucna v BBIYUCICHUS 3aBEpIACT
dbopMHUpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW miKojie. B crapimiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GbOpPMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs



WCIIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCH JICUCTBUTEIHHOTO YHCIIA, YMEHUE
palMOHAIBHO BBINOJIHATE JIEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLIEHUBATH
pesynbTar. OOyuarommuecs: MOMy4YalOT HaBBIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJIHEHUS JIEUCTBUM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHIapTHOW (opme,
WCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHUIA.

JIuaus «YpaBHEHUsS W HEPABEHCTBA» PEANN3YETCS HA MPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TOCKOJbKY B KaXJIOM pas3fesie MporpaMMbI
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMIMX 3a/ad. OOydaronuecs OBIAJEBAIOT
pPa3IMUHBIMU METOJAAMHU PEILICHUS] UENbIX, PAlMOHAIBHBIX, HPpalMOHAILHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHUS UCTIOJIb3YIOTCS IPU UCCIEA0BAHUN
GYHKIHUNA ¢ TTIOMOIIBI0 TIPOU3BOMHON, PENICHUHM TPHUKIAAHBIX 33a/1ad W 3a7ad Ha
HAaXOXXJEHUE HaWOOJNBIINX W HAWUMEHBIMX 3HadeHuW QyHkuu. JlanHas
collep>KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (QOpMUpOBaHHE YMEHHI
BBITIOJIHATh Pacy€Thl 1Mo ¢dopMmysnaM, MpeoOpa3oBaHUsl IENbIX, PalMOHATIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOIO MBINIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HAaBBIKA JI€TyKTUBHBIX
paccyxJieHuil,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJISTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKa HAYKH.

ConepxatenbHo-MeToAndecKass JuHUA «DyHKMM U rpaduKWy TECHO
neperyieTaeTes ¢ APyruMu JIMHUSIMU Kypca, MMOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1aéT
MOCJIEI0BATEIbHOCTh M3YUYCHUS Marepuarna. N3yuenue CTEINEHHOM,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU IS pElIeHUs 3a7a4 U3 APYTuX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBSA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIIeHHEeM YpaBHEHMH U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMU BEIMYMHAMH, HCCIIEOBATh TMOJyUYCHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXaTh 3aBUCUMOCTH MEXIY BEJIMUYUHAMHU B
paznuuHoOi (opMme: aHATUTHYECKOM, rpaduyeckoi U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHast nuHusl «Hayana maremMaTHYecKOro aHaau3a) IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX O0YYalomUMCsI, Y KOTOPBIX MOSIBIISICTCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpouTh Tpaduku (PYHKIUH, ONpeAeNsITh WX HauOONbIINE W HANMEHBIIHE
3HAYCHUS, BBIYUCIITH MUIOMAAn (PUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M



YCKOpEHHsI IIpouecCoB. JlaHHas coaep:KkaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTEMAaTHUYECKUX MOJEIEH pealbHbIX CHUTyaluH,
HAXOXKJCHUS HAWIy4dlIero PEIICHHs B IPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMHYECKHMX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOTO aHaJIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIBbHO-IOIMUECKOI0 U KPEATUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHMM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U uckyccTBe. OOydamomuecs y3HAKOT O
BBIJAIOIIMXCSL PE3yJIbTaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATUKHA Kak
HayKH, U UX aBTOPax.

CopepkarenbHO-METOANYECKask TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB.  [€OpETHKO-MHOXECTBEHHBIE
IIPEACTABIICHNS NPOHU3BIBAIOT BECH KyPC IIKOJBHOM MATEMATUKH WU IMPEAJIararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €&
IPWIOKEHUN, OHM CBSI3BIBAIOT PA3HbIE MAaTEMAaTUYECKUE TUCLUILUIMHBI B €IMHOE
nenoe. [IooToMy BaKHO AaTh BO3MOKHOCTH IIKOJBHUKY IOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTMKH M HCIOJIb30BaTh €ro JuUis
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anredpa m Havama MaTeMaTHMYECKOTO aHAJM3a» HPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTH4YECKOIO0  MOJEIMPOBAHUS, KOTOpBIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PeaNIbHBIX CUTYallUi, UCCIIETOBaHMS
TUX MOJENIel C MOMOIIbIO amnmapara aiareOpsl ¥ MaTeMaTHYeCKOro aHaiu3a U
MHTEPIIPETALNN TTOJTYYEHHBIX PE3yJIbTaTOB. TaKue 3aJaHus BIUIETEHBI B KaXKIbIN
W3 Pa3Jeao0B MIPOTPaMMBI, IIOCKOJIBKY BECh MAaTEPUAI Kypca MIHUPOKO HCIOJIb3YETCS
JUISL pelIeHus PUKIaAHbIX 3aaa4. [Ipyn pemeHnn peanbHbIX NPaKTUYECKUX 3a1a4
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, MCIOIb30BAaTh AHAJIOTHIO, O0000IIATh M KOHKPETHU3UPOBATh
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YyUEHHUs BCeX TeM Kypca «Anredpa v Havaia
MaTEeMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenusi — 170 gacos.

I'EOMETPUA

BaxxHocTe yueOHOTO Kypca TEOMETPHUM Ha YPOBHE CPEIHETO OOIIEeTro
oOpazoBaHus OOYCJIOBJEHA MPAKTUYECKOW 3HAYMMOCTHIO METalpeAMETHBIX U
MPEAMETHBIX PEe3YyJIbTaTOB OOYy4YEHUS TC€OMETPUH B HAIPABJICHUH JTUYHOCTHOTO
pa3Butusi oOydarouuxcs, (GopMUpOBaHUS (PYHKIMOHAIBHOM MaTeMaTHYeCKOM
IPAaMOTHOCTH, U3YUEHHUS JPYTUX YUEeOHBIX JUCHUIUIMH. Pa3BuTre y o0ydaronmxcs
MPAaBWIbHBIX MPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKIACHUU TC€OMETPUUYECKUX
aOCTpaKIMii, COOTHOILICHHH PEaJTbHOIO0 M WJICAIBHOTO, XapaKTepe OTPaKCHHS



MAaTeMaTUYECKOW HAYKOW SBIEHHM M IPOLECCOB pPEATBHOIO MHUpPa, MECTe
reOMETPUU B CUCTEME HayK M POJIM MAaTEMATHUYECKOTO MOJIEIUPOBAHUS B HAYYHOM
NO3HaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX IMPEIMETOB HAa YPOBHE CPEAHETO
obmero oOpa3oBaHMs, TaKk Kak o0O€CIeYMBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TAK U T'YMaHUTaPHOU.

Jlormueckoe MbINUIeHHE, (HOpMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U IIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELICHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HMCMOJB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AESITENbHOCTU uenoBeka. OpHeHTalus 4YeoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIHaIbHOTO ObITHSA, (dopMa
OTPaKEHUS OKPY’KAOIIET0 MHPA, YCIOBHE YCHEUIHOIO MO3HAHUS M AKTHBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYIAOBOM JI€ATEIBHOCTH,
SBIIIETCS OJAHMM M3 TNMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amadya (GOpMUPOBAHUS y OOYYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOIO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPaBJICHUSIM.

[lear ocBoeHust mporpaMMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a3z3oBOM
ypoBHE 00yueHus — o00Ieo0pa3oBaTelibHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcst  4yepe3  oOecre4eHHe  BO3MOXKHOCTH  NMPUOOpPETeHHs U
WCIOJIb30BaHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W  JCHUCTBUM,
CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUs 00pa30oBaHMsI
10 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C ITPUKJIAJHBIM UCIIOIb30BAHUEM F€OMETPHH.

[TporpaMMa mno reoMmerpur Ha ©0a30BOM YpOBHE IIpelHAa3HayeHa Jis
oOyJarolmxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO crneuu@uKod TeOMETpUHM M HEOOXOAUMBbIE IJisi KU3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh WM3YYUTh T'€OMETpHUIO Oosee
riyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUUYECKUX
3HAHMSX B MPOPECCUOHANBHON JAEATENBHOCTH.

JlocTi>keHHe 1eIu OCBOEHMSI MPOrpaMMbl OOECIEUMBAETCS PpPELICHUEM
COOTBETCTBYIOIIUX 3ajay. [lpuopureTHhIMUM 3aJayaMu  OCBOEHHUS  Kypca
«["'eomerpun» Ha 06a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMHpoBaHHE TMPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJbTYPBI U OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;



e (opMHpoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX U TelaX BpaIICHUS
KaK O BOKHEHIIMX MATEMATHYECKUX MOJEIAX, MO3BOJSIONIMX ONMHUCHIBATH
Y U3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOIIETO MHUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpTEkKax, MOJCISIX U B
pearbHOM MHPE MHOTOTPAaHHUKH U TEJIA BPAILLICHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOIPAaHHHUKAX M TeJaX BPALLECHUS U UX OCHOBHBIMU CBOMCTBAaMU;

e OBJAJCHUE  AJNTOPUTMAMU  pPEHIEHUS  OCHOBHBIX  THUIOB  33j]ay;
dbopMupoBaHHE yMEHHS TPOBOAUTH  HECIOXKHBIE JIOKA3aTeIbHBIC
paccykJeHus B XOJE pELICHUs CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPaKTUYECKUM COAEPKaHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHbIX U TBOPYECKUX CHOCOOHOCTEMH
oOyyarolmuxcs, [O3HABaTEIbHONM  AKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBaHUE (YHKIIMOHAIBHON I'PaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: YMEHUE PACHO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
HNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyallUsiX ¥ IpPU U3YyYEHUHU JPYIHMX Y4E€OHBIX MPEIMETOB, MPOSIBICHUSA
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh KX Ha S3bIKE
T€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YNIbTATHI.

OTnIMYUTENHEHON OCOOEHHOCTHIO MPOTPaMMBbI SIBIISIETCS BKIIFOUEHHUE B KypC
CTEpEOMETPUM B Hayalle €ro HW3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAas padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallMXxcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHUE€  TPOCTPAHCTBEHHbIX O00pa3oB W  33dad Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Coznanue oOpa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIlepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOJAHOI0 COACPKAHUS.

OcHoBHBIE cozaepiaresibHble TuHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUU
pacnpenenseTcs He TOJbKO II0 COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.



Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell MporpaMMbl, pacHpeneNéHHbIM [0 ToJaM OoO0ydeHwus,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOOBI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIO/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOydYarOMIMXCs, pacIIupsisi U
yrayOnsis e€, o0pasyst MpoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3ydeHne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a Ba roga o0ydenus - 102 y4eOHbIX daca.

BEPOATHOCTDb U CTATUCTUKA

VYuebnbiii kypc «BeposiTHOCT M cTaTUCTHKa» 0a30BOTO YPOBHSI SIBISIETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM 1miKoybl. Kypc mpeaHazHadueH njis (GopMUpOBaHHS y OOYy4YarOIIMXCS
CTaTUCTUYECKON KYJbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM KAk
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYEHUS CIIyYalHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPECTaBICHUS YYalluxcs O
METOJaX UCCIEAOBAHUS U3MEHUMBOTO MUPA, Pa3BUBACTCS IOHUMAHUE 3HAYNMOCTH
U OOIIHOCTH MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTI'O MUPOBO33PECHHUS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YYEHHHM Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE NMPEACTABICHUN O CIy4alHBIX
BEJIMUMHAX M B3aUMOCBS3SX MEXKJIYy HUMHM Ha BaXKHBIX IPUMEpaAxX, CHOKETHI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKa» CpeaHed IIKOJbl Ha 0a30BOM YpPOBHE BbIJICJICHBI
CICAYIONIME OCHOBHBIE coJiepkKaTeabHble JUHUU: «CrydailHple COOBITHUS U
BEPOSTHOCTHY, «CilydaiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxHyro d4acTp Kypca 3aHMMaeT U3y4YEHUE TIE€OMETPUYECKOrO W
OMHOMMAJILHOTO pacpe/iefieHnii U 3HAKOMCTBO C WX HEIMPEPHIBHBIMU aHAJIOTAMHU
— IOKa3aTeJbHbIM U HOPMAJIbHBIM PACPEICTICHUSIMU.

Conepxanve mmHMH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHUT
OCHOBOW JyIs1 (DOPMHUPOBAHMSI TIPEJICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
MEXy 3HAUYCHUSIMHU CIIYYaWHBIX BEJIMYHMH, a TAKXKE dTa JIMHHUS HEOOXOIMMa Kak
0aza sl W3y4yeHHs] 3aKOHa OOJIbIIMX uHcesl — (yHAAMEHTAJIbHOTO 3aKOHa,
JNEUCTBYIOLIErO B MPUPOJE U OOIIECTBE W HMMEIOLIEr0 MaTEeMaTUYECKYIO
dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MpeAsiaraeTcsi B 03HAKOMUTEIbHOM
dbopme ¢ MUHMMAaJIbHBIM UCIIOJIb30BaHUEM MaTeMaTHYeCKoro (hopmaausma.

TeMbl, CBsi3aHHBIE C  HENPEPHIBHBIMU  CIIyYalHBIMH  BEJMYHWHAMH,
aKIICHTUPYIOT BHHMaHUE IIKOJBbHUKOB HAa ONHWCAHUU W H3YUYCHHH CIIy4yalHbBIX



SIBJICHUI C TIOMOIIBIO HEMPEephIBHBIX (PyHKIMH. OCHOBHOE BHUMAHUE YJESETCS
MOKAa3aTeIbHOMY W HOPMAJIBHOMY pacIlpeleleHHUsIM, TIPH ATOM TMperoaaraeTcs
O3HAKOMHTEIFHOE H3y4eHHE MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenune kypca «BeposTHOCTP W CTaTHCTHKa» Ha 0a30BOM YpOBHE
oTBOAWTCS | Yac B HENEII0 B TEYCHHE KaXIOTro rojma oOydeHHs, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC
AJITEBPA

Yucaa v BBIYMCICHUA

Pannonanbsupie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHblE  MepuoAudeckue  JpoOu.  ApudMeTHYecKue  omepanud  C
palMoHaNbHBIMU YHCIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0elt U MPOUEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1ad U3 Pa3IuYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmeTnueckne omnepandd ¢ JACUCTBUTEIbHBIMU YHclaMu. [lpubmxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BIYNCICHHN.

Crenenb ¢ 1enbiM  nokazateneM. CranpgaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HaTypaibHOW  cremenu.  JledictBusa ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI'E€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHMEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJa4
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpomesxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs N-Oi CTENEHHU.

Tpuronomerpuueckass OKPYKHOCTb, OIPEIAEIECHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajamn3a



ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH TreOMETpUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHue mporpeccuu st
pELIEHHUS pEeAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara i ONUCAaHUS PEeaIbHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

I'EOMETPUA

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble M CKpeumuBaromuecs npsmele. [lapamiensHOCTh OPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YIOJd MEXAY NpsSMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TTIOCKOCTH; CBOKCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; HOCTPOCHUE CEUECHU.

[TepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHbICE W TEPIECHAUKYIIPHBbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojgd JBYIPAHHOIO  yIJIa.
[lepnieHAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl HAa  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJISPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKIIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MoJHas MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajyieyienunes; U ero cBoictBa. [lupammpa: N-yronpHash nupamuja, rpaHd U
OCHOBAHHE MUPAMUJIbI; OOKOBAs M TIOJIHAS TOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS
yced€HHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs NHUpaMUJia; MNpaBUIbHAs TPEYrojibHasE MNHUpaMUAa W TPaBUIIbHbBIN



TeTpadap; KyO. IlpeacraBieHune O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B  MHUpaMHJax, Mapajuiesenunenax,
MPaBUILHBIX MHOTOIPAHHUKAX.

Bbluncienre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBLHOW MHPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPaMUIbI, TPU3MEI.

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMH
NMOBEpXHOCTEH, 00bEMaMuU MOTOOHBIX TEJI.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBnenre MAaHHBIX C TOMOIIBIO Tabmuu u jguarpamm. Cpeanee
apupMeTHYecKoe, MeauaHa, HauOoJiblliee W HAWMEHbIIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTaHJIapPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTIBITHI) U CTy4aiiHbIe COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodarHocTh ciydaifHOro coObITHS. biu3ocTh 4acToThl U
BeposiTHOCTH  coObITuil.  CilydaiiHble  ONBITBI € PAaBHOBO3MOKHBIMU
DJIIEMEHTApHBIMU  COOBITHMSIMU.  BeposTHOocTH  cOOBITUH B OMbBITaX  C
PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIOIO0KHbBIC
coObITus. JIuarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO CiyyalHOro
skcrepumenTa. @opmyria MoaHoM BeposiTHOCTU. HezaBucuMble COOBITHS.

KomMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITAaHWN 10 TniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KIIACC
AJI'EBPA

YucJia ¥ BbIYUCTIECHUA
Harypanbnsie u nesnsle yncia. [Ipu3Haku 1enMMOCTH LENbIX YHACEL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.



Jlorapudm yucna. JlecaTudyHbie 1 HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIMIUX CTENEHH C PaIMOHAIBHBIM
MOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIAaIHBIX 337a4 C TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa. Ilepuognueckue  pyHkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuy. MakcumyMbl 1 MUHUMYMbI QyHKuu. HauGomblnee u HauMeHblee
3HaYeHHE (PYHKIHUU HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKy.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpapUKU.

Hcnonb3zoBanue rpagukoB GyHKUUN ISl PEIICHUs] YPABHEHUN W JTMHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havaja MaTeMaTH4eCcKOro aHajimn3a

HenpepriBable GpyHKIMH. MeTO MHTEPBAIOB JUIsl PEIIEHUsI HEPABEHCTB.

[IpousBonnas  ¢yakuuu. ['eomerpuyecknii ©  (QU3NYSCKUH  CMBICI
IIPOU3BOJHOM.

[IpousBoaHbie  dMeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBbI, POU3BEACHHS U YACTHOTO (DYHKIIHUI.

[Ipumenenne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM I HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH Ipolecca, 3adaHHOTO
bopmynoii unu rpaduKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpPa3HBIX.

Wurerpan, ero reoMerpuyeckuid u (usmdyeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.

I'EOMETPUA

Tesia Bpamenus



HummHapuyeckas MMOBEPXHOCTb, oOpasyromue HWIAHAPUIECKOU
MIOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunumHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMaAb OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: oCHOBaHUE U BepIiliMHA, 00pa3yrolas
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, ITUAMETpP; IUIOMAIL MOBEPXHOCTH ChEpHI.
B3auMHuoe pacronoxxenue chepsl U INIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
10 b CHEpHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muinHapa 1 KOHycCa.

KomOunanmuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTIOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEMe
IPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IWIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[TogoGubpie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TT0I00HBIX TEJI.

Ceuenusi mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CECUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m10CKOCTH U B MPOCTpaHCTBE. CII0)KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCI0. PasznoxkeHne BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TIpaBUJI JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema
KoopauHaTt B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mekay Bekropamu. CKalgpHOE NPOU3BEIECHUE BEKTOPOB.
Brruncienne yriioB Mex1y NPsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

BEPOATHOCTDb U CTATUCTHUKA

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX BEJIMYMH: MaTEMaTUYECKOE
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MaTEMaTU4YECKOr0 OXKUIAHHs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOW >KU3HH.
MateMatnyeckoe oxugaHue OWHApHOW ciaydyallHOM BeIMYMHBI. MareMaTtuyeckoe
OKUJAHUE CYMMBI CIy4YalHBIX BEJIMYMH. MaremaTnudyeckoe OXUJaHue U
JUCTIEPCUsi TEOMETPUIECKOT0 U OMHOMHUAIBHOIO paclpeaeieHui.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br160pouHbIif METOT MCCTIEAOBAHMIA.



[IprMepb! HENMPEPBIBHBIX CIy4auHbIX BeNW4MH. [IoHsTHE O TUIOTHOCTH
pacnpeneneHus. 3aiadun, IpUBOIAIIME K HOPMAIBHOMY pacnpenencuuto. llonstue

IINIAHUPYEMBIE PE3YJIBTATBI
AJI'EBPA

OcBoenne ydeOHOrO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSA MPOTPaMMbl y4E€OHOTO TIpeaMeTa
«MaremaTuka» XapakTepu3yrTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOiiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TatproTHyeCcKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXk IaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTI)KCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOI'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUN HAYKU U JEATEIBbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTBIO YMEHHSI TIPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3rUecKoro



COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil mpodecciu W peann3oBBIBaTh COOCTBCHHBIE JKU3HEHHBIC TLIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHUU BCEW JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MATEMAaTHICCKON HAPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHWUMAHHEM BIWSHHUS
COIMAJTBHO-?)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM JJIsl pelleHUs 3a/ay B
0o0JaCTH  OKpYyXKaromiell cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX MTOCJIEICTBUM VIS OKPYKAIOLIEH CPeIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHs I[MBWIM3AIMW;, OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOHW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITCIBHOCTD
WHIWBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIMUBHbIMU OeUCBUIMU.

1)  Vuueepcarvnvie — noznasamenvhwvie  Oeticmeus, — o0Oecnequsarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUS  OKpYJcanowe2o  mMupa,  NpUMeHeHue  102U4ecKUx,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHOIICHUN MEXTy MOHATHAMH, (OPMYIHPOBATH
OTpeCICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



e BOCIpPUHUMATH, (opMymHUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTpULATEIbHbIC, €AMHUYHbIC, YACTHBIE U OONIUE;
YCIIOBHBIE;

e BBIBIATHL  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUCHHH, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeLCTBA MaTEeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS U BBIBOIBL

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

bazoBsie nccnenoBaTeNibCcKue 1CUCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCHI, (UKCHPYIOUIUME MPOTHUBOpPEYHUE, MpodieMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
WCCJICIOBAHWE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
o0BeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBHCHMOCTEH MEXKITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHE TMPOIECCA, a TAKKE BBIIBUTATH
MIPENTNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarnueii:

e BBIABIATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpHUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  obecneyusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUUXCHL.

Oo1enue:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aéMOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXKICHUSMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM opme popMyTHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHIUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBbIE€ IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPAUHUPOBATb CBOM JIEUCTBUS C JPYTMMHU UYICHAMU KOMAaHJbI;
OIICHUMBATh KAa4€CTBO CBOET0 BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM MUMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOM pedieKcur KaK OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa peuieHuss MaTEMaTHYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MpPH PEIUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHITH
MPUYMHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

O HOPMAJIbHOM pacCIpe/IeICHUN.

I'EOMETPUA



JIMYHOCTHBIE PE3YJBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEerocs: KaKk aKTUBHOT'O
U OTBETCTBEHHOIO WiI€HAa POCCHUHUCKOro OOINECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMM B COOTBETCTBHUM C UX
GYHKIUSIMA ¥ HA3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIIUTAHME:

c(hOPMHPOBAHHOCTHIO POCCHICKON TPakTaHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJIb30BAaHMIO ITHUX JOCTH)KCHUN B JIPYrHX HayKaX, TEXHOJOTHsAX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  MOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOrO OYyIIEro.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, pelIeHnH, paccy X IEHUN;
BOCIIPUHUMYHUBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 3J0pOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOC TNMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas aAKTUBHOCTB); bu3rIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
NeSATETHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU MKU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKHUX 3a/1a4 MaTEMAaTHYECKON HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIMSHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM



CpeAbl, OCO3HaHHWEM TIJ00AJIbHOIO  XapakTepa 3KOJOIMYECKUX IpoliieMm;
OpUEHTALlMEH Ha MPUMEHEHHE MATEeMaTHMYECKUX 3HaHWM U1 pELeHUs 3343y B
o0JacTh OKpyKawolleld cpeabl, IJIaHUPOBAHUS IOCTYIIKOB W OLEHKH HX
BO3MO>KHBIX [TOCIJIEJICTBUM JJIs1 OKPY’KAIOLEH CPEIbl.

LleHHOCTH HAYYHOT0 IO3HAHMA:

C()OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOLIECTBEHHOM MpPaKTUK{, [MOHMMAaHHUEM
MaTeMaTHYeCKONM HayKH Kak c(epbl UYelIOBEUYECKOH MAesITeNbHOCTH, ITAamloB €€
pa3BUTHS M 3HAYUMOCTH [JIsl PAa3BUTHs LMBWIM3ALWU; OBJIAJACHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIIENOBATENbCKYIO JESITEIbHOCTD
WHIUBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvonvie  nosmasamenvhvle — Oelicmeus, — 0OeCnevU8arOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOUECCO8 00VUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpYycaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jioruyeckne J1eiicTBUS:

e BBIABIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyTHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemsiaraTh ~ KPpUTEpPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIB30BAaHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSITCIIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEP)KJICHUHA (TIPSMBIE U OT MPOTHBHOTO), BBICTPAWBATh apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYXKIE€HUS 1 BBIBOBL



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUIEHMs], BbIOMpaTh HaubOosiee NOAXOAAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHUS;
dbopmyaupoBaTh BOMPOCHI, (UKCHPYIOLIUE MPOTHBOpPEUYUE, MpoOiIemy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCIICIOBAHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTH4YE€CKOTO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, POIIECCaAMU;

CaMOCTOATEIHLHO (POPMYIUPOBATH O0OOIIEHUS U BBIBOABI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOILECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

2)

BBISBJIATH Je(pULINUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJI PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHGOpPMALMI0 W3  HCTOYHUKOB  PAa3IUYHBIX  THIIOB,
aHAIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IPEACTABICHHUS,
CTPYKTYPHUPOBATh UH(POpPMALMIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUueCcKH;
OLICHUBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnvie ~ KOMMYHUKaAmMuGHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U IEJIIMH OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pelIeHus 3a/1auyi, KOMMEHTHPOBATh MOJYyYECHHBIN PEe3yJIbTaT;

B X0JIe OOCY>KJIEHHs 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
POOJIEMBI, pelIacMOoM 3a/1auy, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHUS; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHayiora, OOHapyXWBaTh pa3Inuue W CXOJCTBO TO3HIIMHA; B
KOPPEKTHOU popMe HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTAaBIATh  pPE3yJdbTaThl  pPEMICHHUS  3a7Ja4yd,  DKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBO:



e TMOHMMATh H  WCMOOJB30BATh  TMPEUMYIIECTBA  KOMAaHIHOH U
WHIMBHUIYAIBHON pabOThI MPHU pelieHNH YIeOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOH JCSITENHbHOCTH, IUJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOMN
paboThI, pacrpeaensaTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTatT paboThl; 00001aTh MHEHHSI HECKOIBKUX JIIOJICH;

e YYacCTBOBAaTh B IPyNMNOBBIX opMax paboThl (00CYKACHUSI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHINONHITH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh KA4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHUCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTaBJISITh IUJIaH, AITOPUTM PEILICHHUS 3a/1a4, BEIOUPATh CIIOCO0 PEIIeHHUS
C YYETOM UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENLHON pediieKcuu Kak OCO3HaHUS
COBEPIIIAEMBIX JEHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTa peuieH!us MaTeMaTHIeCKON 3a/1auu;

e TPEABUACTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU pEIICHUU
3a/ladyi, BHOCHTh KOPPEKTHUBBEI B JIEATCILHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJICHHBIX OIIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSAM, OOBICHITH
MPUYUHBI JTOCTUKEHUS WIM HEJOCTIKCHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

BEPOATHOCTDb U CTACTUKA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BociuTaHMe:

c(hOpMHUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUU O0YYaIOIIEerocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4Yj€Ha POCCHUHCKOro OOIIeCTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHI WU TIP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTHIO POCCUICKON TPAKTAHCKOW HIICHTUYHOCTH, YBAXKEHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSM POCCUMCKMX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHHMIO ATUX JOCTH)KCHUH B JIPYrUX HayKaX, TEXHOJOTHIX, cdepax
SKOHOMMKH.

JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHYECKOTO  IOBEACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/a B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEN, 0O0BEKTOB, 3ajad, pELICHUH, pacCyXJIeHUI;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM ACTICKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO YMEHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUA B
HHTEpecax 3J0poBoro u 6e3omacHoro odpasa K1W3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUH U

OTJIbIXa, perymisipHas busnueckas aKTUBHOCTB); dusruecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIBHOMI
NeSATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cpepam  TPOPECCUOHATIBHOW  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit npodeccud W peain30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU IKU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YYACTHUIO B PEIICHUU TPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYypbl, MOHWMAHUEM BIUSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMAIBHOMN
Cpellbl, OCO3HaHWEM TJ00abHOTO XapakKTepa HSKOJOTMUYECKHX TpodIeM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
0o0JIacTU OKpYKalollel cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH Cpeibl.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM ©  OOIICCTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIIbHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS IIUBHIIM3ALMH, OBJIAJCHUEM SA3bIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUSA MUPAa;



TOTOBHOCTBIO OCYIICCTBIIAATL IPOCKTHYHO MW HCCICAOBATCIBLCKYIO ICATCIIBHOCTD
HMHIUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCBUIMU.

1)  VYuueepcanrvnvie  noznasamenvuvie  Oeiicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYJCalowe20  Mupa,  NpuMeHeHue  JO02UYECKUX,
UCC1e008amenbCKux onepayutl, yMeHut pabomamsos ¢ ungopmayueti).

Bba3oBble Jioruyeckue JAeiicTBUSA:

e BBIABIIATh U XapaKTEPHU30BATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHICCKUAX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpe/IeTICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (POpMyIHpOBaTH U  MPeoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopedrss B (haKkTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPIKICHHSIX;
npemaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIA;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e TPOBOAWTH CaMOCTOSITENIBHO J0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPKICHUHA (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pelieHuss y4eOHOM 3amayu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BBIOUpATh Hauboiee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKkue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, MpoOIemy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHE;

e TIPOBOAWTH CaMOCTOSITEIIEHO CTUJTAaHUPOBAaHHBIN OKCIIEPUMEHT,
UCCIICIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;



CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOICHHUS, UCCIICOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECCca, a TAKXKE BBIJIBUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

2)

BBISIBIIATH AepUIUTH MHPOpPMALIUY, JAaHHBIX, HEOOXOAMMBIX IJIsi OTBETa
Ha BOIIPOC U JJIS PELICHUS 3a4a4u;
BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,
CTPYKTYpPUPOBaTh UHPOPMAIUIO, IPEACTABIATH €€ B Pa3IMYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh Ha/1EKHOCTD uH(popMaluu o CaMOCTOSITENIHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie  KOMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YVUATOUWUXCSL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMU OOIIECHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS 10
XOJIy pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
POOJIEMBI, perIacMoOM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pElIeHUs; COTOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHaora, OOHapyXUBaTh pa3Indue W CXOJCTBO TO3WIINN; B
KOPpEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  pE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPUH.

CoTpyaHu4ecTBoO:

3)

NOHMMATh W HWCIOJb30BaTh  IPEUMYILIECTBA  KOMAaHIHOH U
VHAMBHUIYaJIbHON paboThI PHU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpeaensaTh BUAbl padoT, JOrOBapUBaTLCA, 00CYXKAATh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» U WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMHU YJIEHAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuugarom

qbopmupoeaHue CMbBLCIIOBbLX YCNIAHOBOK U HCUZHEHHBLIX HABbLIKOB JIUYHOCMU.



Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUs 3a/1auu, BRIOUpATh CIIOCO0 pelieHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATEJILHOM pedieKcu Kak OCO3HaHUS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yabTara peuieHusl MaTeEMaTUUeCKOM 3a/1auu;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BRISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJIbTaTa IIENM U YCIOBHSIM, OOBSICHITH
MPUYUHBI JTIOCTHKEHHSI WIM HEJIOCTHKECHHS PE3yJIbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC
AJI'EBPA

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BolnonHATh  apudMETHUYECKHE ~ ONepalud € paldOHAIbHBIMU U
NENUCTBUTEIbHBIMU YHCIIAMH.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJBIM IOKa3aTeseM; CTaHJIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELECHUS
IIPaKTUYECKUX 3a]1a4 U NPEACTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTth MNOHATHUSAMHU: TOXKIAECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJOE,
palMoHaNbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
yYpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.



BemonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHMA W pellaTb OCHOBHBIC THUIBI  LEJIBbIX, PpalHAOHAIBHBIX W
VPPaLMOHAIBHBIX YPABHECHUN 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUs U HEPABEHCTBA JUI PELICHUS MATEMATUYECKUX 3a]1a4
¥ 33J1a4 U3 pa3IMYHBIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MogenupoBaTh peanbHbIE CHUTyallud Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIECA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsl.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
OTNpeleNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuMu, rpaduk (QyHKUIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
(GYHKIUM, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A peIICHUS] YpaBHEHUI.

CrtpouTh U 4uTaTh rpa@UKU JUHEHHON (PYHKUIMHU, KBAAPATUUHON (DYHKIIUH,
CTENEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaXaTb GOpMyJIamMH 3aBUCUMOCTH MEXy BEIIMYMHAMM.

Havana mareMaTH4ecKOro aHaIu3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
T€OMETPUYECKAsI IPOTPECCUU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs T'E€OMETPUYECKAs
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
peanbHbIX 3a7a4 PUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
pealIbHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad U3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBatb  MOHATUSMHU: omnpeneneHre,  Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTRO.

I'EOMETPUA

OnepupoBaTh MOHATUSAMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSMHU: MAPATIICTBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
U TNTOCKOCTEM.

KiaccupunmpoBarh B3aMMHOE PACHOJIOKEHHUE TPSMBIX M INIOCKOCTCH B
MIPOCTPAHCTRE.



OnepupoBarh MOHATUAMM: JABYTPaHHBIA yToJ, FPaHU ABYTPAHHOTO YrIJa,
pedpo BYrpaHHOrO yIja; JMHEWHBIA Yrojl ABYTPAHHOIO yIya; rpajycHas Mmepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAHHUKA, IPABUIIBHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (IMpamMuAa; IpuU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKAUU (BBIMYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOIPAHHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICACITUIEbI).

OnepupoBaTh NOHATUSAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh c€YeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

Pemarsb 3a1aun Ha HaXOXKJEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXKIY JBYMsI
TOYKaMH, OT TOYKH JO MNPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINUMHUCS NPSMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Uiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI M TIIOIIAAM MOBEPXHOCTEM MHOTOTPAaHHUKOB (TpHU3Ma,
nupaMuja) ¢ MpuUMEHEeHHEM (OpMys; BBIYMCIATH COOTHOLICHHMSI MEXAY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MTOI0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATHSAMH: CHMMETpPUsS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, NPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumeHnsaTh reoMeTpuueckue @akTbl sl PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, MpEeANoJaratoMX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumeHaTs mOpocTEdlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoaUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPHUMEHATh W3YyYEHHBIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHHUS
MaTeMaTHYeCcKu CHOPMYIUPOBAaHHONW MPOOJIEMbI, MOJAEIUPOBATH peajbHbIC



CUTyalliid Ha A3BIKC TICOMCTpPHUH, HUCCICAOBATH ITOCTPOCHHBLIC MOJICINU C
HCIIOJIb30BaAHUECM I'COMETPHUICCKHUX TIOHATUM U TCOpPEM, allllapaTa aJIFC6pBI; peuiaTb
MPAKTHYCCKUC 3a/Ja4, CBA3dHHBIC C HAXOXKXIACHHUCM I'COMCTPHUICCKUX BCIINYHH.

BEPOATHOCTDb U CTATUCTHUKA

Yurath U CTPOUTH TAOJIULBI U AUATPAMMBI.

OnepupoBarh  MOHATHSAMHM:  cpefHee  apu(METHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEE 3HAaUEHUE, pa3MaX MacCHBa YUCJIOBBIX JaHHbBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYalHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, 3JIEMEHTAPHOE COOBITHE (3JIEMEHTApHBIM HMCXOJ) CIy4allHOIO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HAaXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHM B M3YYEHHBIX CIy4alHBIX
HKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: IIEpeceUYeHHEe M OOBEAUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
M0JIb30BAThCS AUArpaMmaMu Oujepa u GpopMyIioN CII0KEHHUS] BEPOSTHOCTEN MpHU
pelIeHny 3a1a4.

OmnepupoBaTh MOHATUSIMH: YCIOBHAsi BEPOSATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IOMOIIBIO IPABHUJIA YMHOXXEHHS, C IOMOILUBIO J€peBa
CJIy4ailHOT'O OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3aBUCUMBIE HWCIBITAHUS, CEPUS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxXOAUTh BEPOATHOCTU COOBITH B CepUU
HE3aBUCUMBIX MCHBITAHUMN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
CEpHUU UCTIBITaHUN bepHym.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpeEleIeHue
BEPOSITHOCTEN, TMarpaMma pacrpeiesieHus.

11 KJIACC
AJI'EBPA

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATHUSAMH: HATypAJIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
MIPU3HAKU JEJIMMOCTH LICJBIX YKUCEN, PA3JIOKEHUE YUCIIa Ha MPOCTHIE MHOXUTEIN
IUIS peLleHus 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMU: JOrapupM Uucia, ACCITUYHBIE U HATypalbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I TIpeoOpa3oBaHUs  BBIPAKECHMHI;
ONIEPUPOBATH NOHATUSAMM: IIOKA3ATEIBbHOE YPaBHEHHWE W HEPABEHCTBO; pellIaTh
OCHOBHBIE THUIIBI ITI0KA3aTENbHBIX YPABHECHUN U HEPABEHCTB.



Bemonusate mnpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
ONEPUPOBATh MOHATUSMU: JIOTAPU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxonuTs pemenns NpoCTENINX TPUTOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCITIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTte pemeHus NpoCTENIINX CUCTEM U COBOKYITHOCTEM palMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33J1a4H,
MCCJIEI0BATH MIOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh TNOHATUAMM: TEpUOAMYECKass  (QYHKUUSA, TMPOMEXKYTKU
MOHOTOHHOCTH (YHKLUMH, TOUKH OHKCTpeMyMa (yHKuMHM, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU TpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (DYHKLUH; M300pakaTh UX HA KOOPAWHATHOM MJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS YPAaBHEHUM U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IUIOCKOCTH rpaUKy JTUHEHHBIX YpaBHEHUI
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JINHENHBIX YPAaBHECHUM.

Hcnonw3oBath rpadukd (QYyHKIMA JIs1  KCCIEIOBAHMS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOIHAS (QYHKLNU;
MCITIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE AIEMEHTAPHBIX (PYHKIMMA, BBIYUCIIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIEOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
Y KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIECIOBAHUS K IIOCTPOCHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBath MOHATHSMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaa.

Haxonuth mepBooOpa3Hbie 3JEMEHTAPHBIX (PYHKIUH; BBIYUCISATH WHTETpall
no ¢popmyne HoeroTona—JIelOnuna.

Pewate mpukiiagHele 3aJa4d, B TOM YHUCJE COLUUAIBHO-KOHOMHYECKOIO M
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHYECKOTO aHAJIN3A.

I'EOMETPUA
OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
HWIMHAPUYECKON  TMOBEPXHOCTH;  UWIMHADP,  KOHUYECKas  ITOBEPXHOCTb,

oOpa3yrolue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEpXHOCTb.



Pacnio3naBaTh Tena BpaieHus (LUIUHAP, KOHYC, chepa U map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TE BPALLICHUS.

KnaccuduimpoBats B3auMHOE pacnosioxkeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CErMEHTa; IIApOBOM CJIO, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOIIQAM  TIOBEPXHOCTEM  Tel  BpalleHWUs,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
OMUCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAILCHHUS.

Bb4uchsTe COOTHOLICHUST MEXIY IUIOMAAIMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTs u3yyaemble (UIypbl OT PYKH U C NPUMEHEHHEM HPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHMOPMALUIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YEpTEXKaxX U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATS  JE€HUCTBUSA  CJIOXKEHUST BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IprMeHATH MPaBUIIO NapaJUIeICIUIENA.

OnepupoBaTh NOHATUIMU: JE€KAPTOBBI KOOPJMHATHI B POCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIy
BEKTOpPaMH, CKAIIPHOE NIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonuTbe cyMMy BEKTOPOB M IIPOU3BEECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPaCKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAroB PELICHUs], €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiline reoMeTpuuecKue 3aJayd Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTHYECKUX OTHOILIEHUH U
HAXOKJEHUE F€OMETPUUYECKUX BEJIMUMH M0 00pa3liaM WiIu alropurMam, IpuMeHss
W3BECTHBIE METOBI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKUX 3a1a4.



[IpuBOOMTHE HpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B IPUPOAE H
’KU3HHU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh IONY4YEHHBIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh PEaJIbHBIC
CUTyallUM W NPHUMEHATb W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTHYeCKU C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha A3BIKE T'EOMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TEOpeM, anmapaTa anreOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

BEPOATHOCTDb U CTATUCTHKA

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUH  CIy4yalHOM  BEJIMYMHBI IO
pacCIpeeIeHUIO WA C IOMOLIBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATHYECKOTO OXKUIAHUS;, TPUBOJIUTH IIPUMEPHI,
KaK MPHUMEHSIETCS MaTEMAaTUYECKOE OXKHUAAHWUE CIIyYaWHOW BEIWYMHBI HAXOIUTH
MAaTeMaTHYECKOE 0KUJAHUE 110 JAHHOMY PACIIPEIEIICHUIO.

WMeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINUX YHCEIL.

HNmeTh npencraBiieHue 0 HOPMaIIbHOM PacCIIpeIeICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
AJITEBPA
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n MPOrpaMmbl Bcero O;Tpo‘m’m’le pﬁaRanecRue oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypebi
M
1 clicrantensiun sncen. Pauonasise 14 ) Bu6morera LIOK
: https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IIOKa3aTesIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—Oi CTETICHU. 18 1 bubnuoreka [IOK
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA https://m.edso0o.ru/1568aba3
o
4 Tp?dli"l\(:l};gﬁerpnn Tpuronomerpuyeckue 22 1 bubmiorexa LIOK
) https://m.edsoo.ru/1568aba3
YpaBHEHUSA
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5 bubmuorexa [IOK
https://m.edso0o.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3 1 bubnmorexa LIOK
3HaAHUHI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

I'EOMETPUA

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NPOrpamMMbl Bcero Oﬁl-ITPOJII)HLIe p 6aKanec1me o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypeb
bub6numoreka [IOK
. Baezetine B cTepeoMeTpio 10 https://m.eds00.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 https://m.eds00.ru/1c209e37
bubnuoreka [{OK
> MeororpanHuKn 1 1 https://m.edsoo.ru/1c209e37
. bubnmorexa LIOK
6 OOLEMEI MHOTOTpaHHHKOB d 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEHUs], pACCTOSIHUS U YTJIbI 4 1 bubmmorexa LHOK
' ’ https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
BEPOSATHOCTDB U CTATUCTHUKA
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Ne i/l IporpaMmb1 Beero KoﬁnTpo.m,Hue HpﬁaKTuquKne 0Gpa3oBaTETbHbIE
padoTbI padoThbI pecypeb
1 IIpencraBneHune NTaHHBIX U ONHUCATEIbHAS 4 bubnnoreka [JOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
9 CryqaifHbIe OTIBITHI M CIIy9aifHbIE COOBITHS, 3 1 bubnmnoreka [JOK

OIIBITBI C PABHOBO3MOKHBIMU

https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/1c209e37
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9JICMCHTAPHBIMU UCXOAAMHU

3 Omneparnuu HajJ COOBITUSAMHE, CIIOXKEHUE 3 bubnuoreka [IOK
BEPOSATHOCTEM https://m.edsoo.ru/e0b7b0f1
4 crnyraiaore o, Dovwa gomHol 6 Bumorexa LIOK
v » POPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
but6mmoreka [IOK
5 IMEMEHTH! KOMOHHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocie0BaTEIbHBIX UCIIBITAHUM 3 1 bubmmorexa [JOK
https://m.edsoo.ru/e0b7b0f1
7 CrnyualiHble BEJIMUMHBI U paclpeeeHus 6 bubmmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
N bu6mmoreka [IOK
8 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 5 2 https://m.eds00.ru/e0b7hOfL
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2
11 KVIACC
AJITEBPA
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K n (uudgposbie)
n/n NMpoOrpamMmbl Bceero 0; TPOJIBHBIC pﬁaKanecmle o0pa3zoBaTte/ibHbIE
padoTsI padoThI pecypel
C )
| Hoxasarenssas Qyms. Toxasarensimic 12 ! BuGmorexa LIOK
YHKIHA. https://m.edsoo.ru/f11c4afd
YpaBHECHHS U HEPABCHCTBA
JI .
2 ot ammiminccrane yoaméns 1 1 BuGmiorera [[OK
p yp https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
; TpuronomeTpruyeckue GyHKIIHHA U UX Butmorexa LIOK
rpaduku. Tpuronomerpuueckue 9 1

HEpaBEHCTBA

https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/e0b7b0f1
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4 [TpousBoanas. [Ipumenenre mpou3BOIHOM 24 ﬁgg?;r%?:é(siggﬁllc Aafd
5) WuTerpan u ero npuMeHeHus 9 BH6J_IHOTeKa HOK
https://m.edsoo.ru/f11c4afd
6 Cacrewst ypasrermi 12 s edsoo i dodatd
7 HarypanbHble u 1ienpie yucia 6 BH6J_IHOTeKa LOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 18 bubnunoreka LIOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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I'EOMETPUA

11 KUIACC
KoJsnuecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/ S — Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThI pecypebi
bubmuoreka [JOK
1 Tena ppamerus 12 https://m.edso00.ru/1c209e37
N bubmuoreka [JOK
2 OOLEmb TEn S 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
BEPOSTHOCTBb U CTATUCTUKA
KoJsnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne n/m HpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0Bpa30OBATENBHBIE
padoTbI padoThbI pecypesI
1 MareMatrnueckoe OKHIaHue CITydailHON 4 bubmuoreka [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
2 Jlucniepcus ¥ CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnnoreka [JOK
CIIy4alHOU BEIMYHHBI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HernpepsiBHbIE CilydaliHbIE BEITMYUHBI 5 bubnnorexa [JOK

(pacripeneneHus)

https://m.edsoo.ru/5fbcsdcl



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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5 HopwmainbHoe pacnpeneneHus 2 1 BH6J_IH0TeKa HOK
https://m.edsoo.ru/5fhc5dcl
5 [ToBTOpenue, 0600IIEHNE 1 19 5 bubmumorexa [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3
IHOYPOUYHOE IINTAHUPOBAHHUE
10 KUIIACC
AJITEBPA
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
u/n Tema ypoka Beero Kognpo.nbnme HpﬁaKanecmle WiydeHHsT  0GPAa3OBATENbHBIE
padoThI padoThI pecypes
MHO03k€ecTBO, Oneparuy Hal
1 MHOKeCTBaMu. /[narpaMmel 1 BH@?HOTeKa 0K
Ditnepa—Bena https://m.edsoo.ru/746d5dce
PannonaneHble ynca.
9 OOBIKHOBEHHBIC U JICCITUIHBIC 1 bubmuorexa [{OK
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MIEPUOIMUECKHIE TPOOH
ApudmeTnueckue onepauu ¢
3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 but6mmorekxa [IOK
npeoOpa30BaHUsI YUCTOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Tpumenenue apoGeii u NPOLIEHTOB
4 JUTSL pEIIeHUs TPUKIIATHBIX 3a/1a4 U3 1 bubmmoreka [JOK
Pa3IMYHBIX OTpACied 3HAHUN U https://m.edsoo.ru/44dd1046
pEATbHOM )KU3HHU
5 [Ipumenenue npoOei U IPOIIEHTOB 1 bubnuoteka [JOK



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046

JUTSL pellieHUs MPUKIIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUHN U
pEATbHOM JKU3HU

https://m.edsoo.ru/d99d8c74

JlelicTBUTEIbHBIEC YHCIIA.

bu6nunorexa LIOK

6 PalmonabHEIC 1 HPPAIMOHAIEHEIC https://m.edsoo.ru/2f36a36f
quciia
7 Apudmernueckue onepanum ¢ bubnuoreka [JOK
JNEUCTBUTEIILHBEIMU YHCIIaMHU https://m.edsoo.ru/a97a12d9
ITpuo é
8 npasuna oxpyraemis, mpKsKa BuGmorera LIOK
b PyT. e https://m.edso0.ru/ch723fbd
OILICHKA PE3YJIbTaTa BbIUMUCICHUN
9 ToxnecTBa U TOXKJIECTBEHHBIE bu6nunorexa LIOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 YpaBHeHUE, KOPEHb YPaBHEHUS bubmorexa HOK
’ https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pellieHre HepaBeHCTBa Bubmiorexa LIOK
’ https://m.edsoo.ru/50bdf26d
bu6mmoreka IIOK
12 MeTto UHTEpBAJIOB https://m.edsoo.ru/775f5d99
P -
15| e BuGmorera LIOK
pan yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbhas pabota mo Teme
"M
14 clicrswrensm oo, buSmorexa LIOK
A ) https://m.edso00.ru/1914a389
PanmonaneHbie ypaBHEHUS U
HEpaBeHCTB"
D
15 | e ot BuGmorera LIOK
YHKIHH. p https://m.edsoo.ru/226eeabf
byHKIIUN
16 I'paduk pynkunu. Obnactb bubmuoteka [IOK

OnpeaACIICHUA U MHOXKCCTBO 3HAYCHUN

https://m.edsoo.ru/763e75ee
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¢ynkunu. Hynu ¢pynkuunn.
[IpoMeXyTKH 3HAKOIIOCTOSHCTBA

17 YérHbie 1 HEUETHBIE (QYHKIIUN BH6J?HOTeKa HOK
https://m.edsoo.ru/ff4564ad
CrerneHs ¢ 1eIbIM [T0Ka3aTEIEM.

18 CranmaptHas popma 3anucu BH6J?HOTeKa LOK
eHCTBHTEBHONO HHCIa https://m.eds00.ru/66446d3e
Hcnonp3oBanne moaxoasmeii popmbl

19 3aIUCH JEeHCTBUTENBHBIX YHUCEN IS bubnunoreka LIOK
pELICHHS TPAKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6f1
MPEJICTABICHUS JTaHHBIX
Crenennast GyHKIUS C HATypaIbHBIM

20 U 11eJIbIM TToKa3aTesieM. E€ cBoiicTBa u BH6J?HOTCKa LHOK

https://m.edsoo.ru/3f25a047
rpaduk

21 Apudmerndeckuii KOpeHb bubmmoreka [JOK
HaTypaJbHOU CTENEHU https://m.edsoo.ru/d82c36d4

29 ApudpmeTnueckuii KopeHb bubmmnoreka HOK
HAaTypaJIbHOMN CTEIIEHU https://m.edsoo.ru/fe7fc4db

23 CaoiicTBa apu(PMETHIECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHOM CTENECHU https://m.edso0.ru/d0f0b260

24 CaoiicTBa apu(PMETUYECKOTO KOPHS bubmuoreka [IOK
HaTypaJbHOMU CTENIEHU https://m.eds00.ru/c3389865

o5 CaoiicTBa apu(PMETHIECKOTO KOPHS bubnmnorexa [JOK
HATYpaJIbHOM CTEIEHU https://m.edsoo.ru/444c4b9c

26 HeiicTBus ¢ apudMeTnuecKuMu bu6muoreka [JOK
KOPHSIMH N—OW CTEIIEHU https://m.edso00.ru/54b815c5

27 HeticTBus ¢ apuMeTHUIECKUMU bubnuotexa [JOK
KOPHSIMHU N—OW CTEIIEHU https://m.edso0.ru/83105a0e

28 JeiicTBus ¢ apupmMeTHUECKUMHU bubmuoreka [IOK
KOpPHSIMU N—OM CTENEHU https://m.edsoo.ru/2ablc7bc

29 HeiicTBus ¢ apudMeTnuecKkumMu bu6muoreka [JOK

KOpPHSIMU N—OM CTeNEHU

https://m.edsoo.ru/eacb053c
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30 HeiicTBus ¢ apudMeTHIecKuMu bubmunoreka [JOK
KOpPHSIMU N—Oii CTeNEeHU https://m.edsoo.ru/8a5ada51

31 Pemenne nppanroHaabHbIX bubmmoreka [JOK
YPAaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7

32 Pewenne nppanuoHaIbHbIX bubnuoreka [JOK
ypaBHEHU U HEPABEHCTB https://m.edso0.ru/9362fea9

33 Pemenne nppanroHaabHbIX bubmmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenune nppanroHanbHbIX Bbu6moreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenne nppanmoHaIbHBIX bubnuorexa [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoiicTBa u rpaguK KOpHs N-oi bubmmoreka [JOK
CTEIIEHU https://m.edsoo.ru/ebOcc5e3

37 CaoticTBa U rpaduK KOpHS N-Oi bubnnorexa [JOK
CTEINEHU https://m.edso00.ru/5f29b9b5
KonTponbHas pabota mo Teme

38 "ApudmeTnueckuii KOpeHb N—oi bubmuoteka [IOK
crenenu. MppauvoHanbHbIe https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBEHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO bubmuoreka [IOK
aprymeHra https://m.eds00.ru/5f605ed0

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO bubnnorexa [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78

a1 ApKCUHYC, apKKOCUHYC U apKTaHI€HC bu6muoreka [JOK
YHACJIOBOTO apTYMEHTA https://m.edsoo.ru/b8f5d49a
ApKCHUHYC, apKKOCUHYC U apKTaHTEHC bubmmoreka [JOK

42 p y¢, ap
YUCJIOBOTO apryMEHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuueckasi OKpyKHOCTb, Bubmiorexa [IOK

43 OTPC/ICTICHHE TPUTOHOMCTPUHICCIIX https://m.edso0.ru/6df195a0
(GYHKIIMI YUCIOBOTO apryMeHTa

44 TpuroHomeTpudeckasi OKpyKHOCTb, bu6nunorexa LIOK
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ONpeJIeTICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMeHTa

https://m.edsoo.ru/6b61c578

45 OCHOBHBIE TPUTOHOMETPUYECKHE bubmmoreka [JOK
(popmybl https://m.edsoo.ru/6ed2b3ba
16 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnoreka HOK
hopMyIIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
(hopmybl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMybt https://m.edso00.ru/12d1413c
49 [IpeobpaszoBanue bubnuorexa [IOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/e248c5fc
50 IIpeoOpazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/09ba5b3d
51 [Ipeobpa3zoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
52 [TpeoGpa3zoBanue bubmmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.eds00.ru/76ce9958
53 [Ipeo6paszoBanue bubnmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/8fa598b5
54 Pemenune TpuronomMeTpuuecKux bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/6baefe19
55 Peuienre TpUroHOMETpUYECKUX bubmmnoreka HOK
ypaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemenune TpuronomMeTpudecKux bubmuoreka [IOK
ypaBHEHU U https://m.edso0.ru/65a0f2d0
57 Peuienne TpUroHOMETpUYECKUX bu6muoreka [JOK
YPaBHEHHUH https://m.eds00.ru/0d8a770d
58 Pemenune TpuronomMeTpuiecKkux bubmuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/cec28774
59 Pemenune TpuroHoMeTpruuecKux bubmuotexa [JOK

ypaBHEHUH

https://m.edsoo.ru/e6eec650
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0000mmenue mo remaM "OCHOBHBIE

60 TPUTOHOMETPUYECKHE (HOPMYJIBI 1 Bubmorexa ITOK
o https://m.edsoo.ru/ae44ac4c
Tpuronomerpuieckue ypaBHEHUs
KonTtponbHast pabora o Teme
6L Tomonowerpoceine ) BuGmorera LIOK
P 1P . https:/m.eds00.ru/b46a8228
ypaBHeHus'"/Beepoccuiickas
npoBepoyHas pabora
62 Hrorosas koHTpoOJIbHAS paboTa / 1 bubnnoreka [JOK
Bcepoccutiickas mpoBepodHas paboTa https://m.edso0.ru/188bbf6c
o | Soctmems et | Busmorea 101
M P https://m.edso0.ru/33e6629e
MaTemaTtuueckoro ananusa 10 kimacca
ApudmeTrndeckast U reOMeTpUYECcKas
64 nporpeccuu. Mcnonb3oBanue 1 Bbu6moreka [JOK
IIPOTPECCUU IS PELICHUS PEAIbHBIX https://m.eds00.ru/d36669f8
3aJa4 NPUKIIAJHOTO XapaKTepa
beckoneuHo yosiBaromias
65 reoMerpuueckas nporpeccusi. Cymma 1 bubmuoreka [IOK
OecKOHEYHO yObIBaroIIei https://m.edsoo.ru/1cbf72b1
TeOMETPHUYECKON MTPOTPECCU
bubmmoteka IIOK
66 Popmya CIOKHEIX POICHTOB 1 https://m.edso00.ru/538fc437
bubnunorexa LIOK
67 Popmy1a CAOKHBIX MPOICHTOR 1 https://m.edsoo.ru/c2627eca
o | Socbmems et | Busmorea 101
M p https://m.edso00.ru/49f1b827
MaTeMaTHueckoro aHanuza 10 kiacca
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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I'EOMETPUA

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero Kontponbueie  Ipaxrmyeckue u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE OHSTHS CTEPEOMETPUU:
TOUKa, IpsiMasi, MI0CKOCTb,
npoctpanctBo. [IpaBuna
H£O6PE)KGHI/I$I Ha EI/IC Kax: 1 bubmiorexa LIOK
YHIax: https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
NapajvieIbHbIX MPSMBIX (OTPE3KOB),
CepelIuHbI OTPE3Ka
[lonsTus: nepecekaromuecs
IJIOCKOCTH r?epecexaromneca npsmas 1 bubmnorexa LIOK
’ P https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTh
[TonsaTus: nepecekaromuecs
TTOCKOCTH é)epecexafomnecs[ npsamas 1 bubmnorexa [IOK
’ https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
n300pakeHe MHOTOIPaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha POEKIIMOHHBIX https://m.edsoo.ru/a63959d
yepTexax
HauanbHble cBefieHHs 0 KyOe u
.. Y 1 but6mmorekxa [IOK
ITMPAMIIIC, HX Pa3BEPTIH I MOAIETH. https://m.edso0.ru/b30dff38
Ceuennsi MHOTOIPaHHUKOB — :
HauanbHble cBefieHUs o0 KyOe U
N Y 1 bubmuoreka [{OK
ITMPAMIIIC, HX Pa3BEPTIH I MOAIETH. https://m.edsoo.ru/3d8ffd32
CeueHnnst MHOTOIPaHHUKOB — '
[TonsaTne 06 akCHOMaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI 1 buGmorexa [IOK
’ https://m.edsoo.ru/Occ5c4fe
CTEpPEOMETPUU U CIAEACTBUS U3 HUX D
[TousiTHe 00 aKCHOMATHYECKOM 1 bubnunorexa LIOK
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MMOCTPOCHUHU CTCPCOMCTPHUU: AaKCUOMBI
CTECPCOMETPHHU U CIICACTBUA U3 HUX

Ilonsatue 06 akCHOMAaTUYECKOM

https://m.edsoo.ru/239c8ch4

9 MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI bubmnorexa LIOK
P PEOMETPHH: https://m.eds00.ru/65¢6b106
CTEepEOMETPHUU U CIEACTBHS U3 HUX
10 noetpocnum crepeowerpmt: acrows Bu6morera LOK
P peOMCETPIH: https://m.eds00.ru/258fc245
CTEepEOMETPHUH U CIEACTBHS U3 HUX
BsaumHoe pacrnonoxeHue npsiMbix B
11 IIPOCTPAHCTBE: MEpeCeKaroIuecs, bubnuorexa [IOK
MapajiebHbIE U CKPEIIMBAIOIINECS https://m.edso00.ru/1a2520f6
psIMbIC
[TapamienpHOCT IPSIMBIX U
p | et sppanem B 10K
P P N https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MapaAJIENbHOCTh TPEX
MIPSIMBIX
[TapaniensHOCTh MPSMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubnmnorexa [JOK
ITapannensHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTI1Bl ¢ COHANpaBIeHHBIMU bubnnorexa [JOK
CTOPOHAMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nmpsSMbIMHU B bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenpHOCTh MIOCKOCTEM: bubmuoreka [IOK
MapaJieabHbIE TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamienbHbIX MIIOCKOCTEN bubmaorexa LIOK
P https://m.edsoo.ru/e504d656
19 [Ipocreiiine npocTpaHCTBEHHBIE bubnmnoreka [JOK
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(GUryphl Ha MIIOCKOCTH: TETPAdIP,
KyO, mapasiesIeuIe

https://m.edsoo.ru/4a28dc02

20 [Toctpoenue ceueHuii BH@HOTeKa LOK
https://m.edsoo.ru/1d434dO0f
. bubnunorexa LIOK
21 Hocrpoenue ceuennii https://m.edsoo.ru/ec26fe5d
KonrponsHas pabora o Teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnnorexa [JOK
npoctpaHctse. [lapaienbHOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMR"
[TeprieHAMKYASAPHOCTD NPAMOUN U
23 IJIOCKOCTH: TePIEeHANKYISPHBIC BH@HOTeKa HOK
HpSIMBIE B HPOCTAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsimMble napasienbHble U bubnuoreka [IOK
MEePIEHIUKYISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapainenbHble U bubmmnoreka HOK
MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHuKyIsspHOCTH bubmuoreka [IOK
MPSIMOM U TUNIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyJISpHOCTH bubmuoteka [IOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15
o8 Teopema o npsmon bubmmnoreka HOK
MEPIEHANKYISIPHOMN TIIIOCKOCTH https://m.edso00.ru/635c5087
29 Teopema o npsimoit bubmuoreka [IOK
MEPIIEHAUKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsmon bu6muoreka [JOK
MEePIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE:
31 paccTosiHue OT TOYKH J0 IJIOCKOCTH, Egggﬁ;fg;gg}égc 47743
paccTosHUE OT MPSMOM JI0 TNIOCKOCTH — '
32 [lepnieHIUKYNSIp ¥ HAKIIOHHBIE: bubmuoteka [IOK

PacCCTOAHUC OT TOYKHU 0 IJIOCKOCTH,

https://m.edsoo.ru/66fefadd
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paccTosiHue OT IPSIMOM J0 INIOCKOCTH

[lepnieHquKymsp ¥ HAKIIOHHBIE:

bu6nunorexa LIOK

33 PaccTOAHUE OT TOUKH JI0 IIOCKOCTH, https://m.edsoo.ru/a5h7b8e3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKJIIOHHBIE:
34 paccTosiHuE OT TOYKH [0 IIJIOCKOCTH, BH6J_IHOTeKa HOK
9 https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubnnorexa [JOK
MPSAMOU U TIIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yIJa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN Yroj, TUHEHHBINA yroi Bbu6motreka [JOK
JBYTPAaHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
bubnunoreka LIOK
38 ﬁﬁgiii;ﬁfﬁp TICHAUKYJIAPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
bubmmoteka IIOK
39 Eﬁgii?&g;p TCHMIYIAPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
[lepneHuKyYISIPHOCTB MIJIOCKOCTEM:
bubmmoteka IIOK
40 Eﬁgii?&g;p TCHMKYIPHOCTH ZIBYX https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX neprneHANKYIIpax BH@?HOTeKa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax BH6J?HOTeKa HOK
https://m.edso0.ru/52188a7d
43 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmorexa [TOK
https://m.eds00.ru/9f246736
KonrtponbHas pabora o Temam
44 "[lepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoteka [IOK

~ 1

mockocTeil" u "YTibel Mexay
MPSAMBIMH U TIJIOCKOCTAMM"

https://m.edsoo.ru/5b971ef3
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IlonsTue MHOI'OrpaHHHuKa, OCHOBHBIC
OJICMCHTEI MHOI'OI'paHHHUKA,

bu6nunorexa LIOK

45 BRUTYIVIBIC H HEBBITYIILIC https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; Pa3BEPTKA
MHOT'OTpaHHUKA
IIpu3ma: N-yrosibHas Npu3Ma; rpaHu U
16 OCHOBaHMS IPU3MBI; IIpsIMasi U bubmmoreka [JOK
HAKJIOHHAS TPU3MBbI; OOKOBAs U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh PU3MBI
47 [Tapannenenunen, NpsMOyTOJIbHBII bubmmoreka [JOK
MapajuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrosibHas nupammuaa,
TpaHu ¥ OCHOBaHHUE MUPAMHU/IBI;
48 GIZ)KOBaH Y TIOJTHAs HOngXH(;HCT;) bubmorexa LIOK
i https://m.edsoo.ru/fblcd0a5
MUPaMHU/JIbl; PAaBUJIbHAS U yCeuEHHAs
nupamMuaa
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHSATHE TPABUIBHOTO
49 MHOI'OTPaHHUKA; IIPaBUJIbHAS IPU3Ma bubmmnoreka HOK
U IIpaBUJIbHAS NTMpAMUA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuja u
MIpaBWJIbHBIN TeTpa’ip; KyO
[IpencraBnenue 0 mpaBUIbHBIX
50 MgoforpaHHHKax: oiTaasz bubmiorexa LIOK
’ https://m.edsoo.ru/a0fdd5bf
JOJIEKa’p U UKOCAdIP.
CummeTpust B IpOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIHO TOUYKH,
MPSIMOH, TUTOCKOCTH. DJIEMEHTHI bubmuoreka [{OK
o1 .
CUMMETPHUH B IUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
50 Beruucnenue anemMeHTOB bubmmoreka [IOK

MHOTOTPaHHUKOB: p&€0Opa, AMAroHay,

https://m.edsoo.ru/6cdbecef
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yIJIbl

[Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSAMOU

53 MIPU3MBI, TUTOMIA/Ib OCHOBAaHUH Bubmmoreka HOK
’ . ’ https://m.edso00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 mpaviies, Teopewa o nrowa BuGaorexa LIOK
PamuIbl, TCOp mam https://m.edso00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOI
IMUpaMu bl
55 KonTponbhas padota no teme bubnuoreka [IOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
N bubmuoreka [IOK
56 Honsne 06 06neme https://m.edsoo.ru/7ad0020b
N bu6mmoreka IIOK
57 OObEM mapaMuE! https://m.edso0.ru/235171b3
. bu6nmorexa LIOK
58 O0bEM mapaMuE! https://m.edsoo.ru/f47dfefd
N bubmmoreka IIOK
59 O0bEM mupamuaE! https://m.edso0.ru/79¢10312
. bu6nmorexa LIOK
60 OObEM mapaMuE! https://m.edsoo.ru/2faadc3f
. bubnunorexa LIOK
61 O0n.EM mpH3MEI https://m.eds00.ru/79853608
N but6mmorekxa [IOK
62 O6BEM IpI3MEL https://m.edsoo.ru/1e053890
. bubnmnorexa LIOK
63 O0bEM MpH3MBI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubnuorexa [IOK
"O06BEMBI MHOTOI'PaHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTrOpenue, 0600IICHNE bu6nuorexa [IOK

cucTeMaTu3als 3HaHUH.

https://m.edsoo.ru/098bedad
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[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEeHmE, 0000IIEHNE
cucTreMaTu3alus 3HaHuH.

66 Breluucnenue paccTosiHUM: MEXy 1 bubmmoreka [JOK
JBYMS TOYKaMH, OT TOYKH J0 IPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bubnunoreka LIOK
67 Hroroast koHTpoIbHAs paboTa 1 1 https://m.eds00.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cucTeMaTu3alus 3HaHH.
B8 cxpenummaonniien pmin ) uGnorera LIOK
petit H P ’ https://m.eds00.ru/56765e8b
MEXy IPSAMOH U IITOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[MPOTPAMME
BEPOJATHOCTBb U CTATUCTHUKA
KounuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
u/n Tema ypoka Beero Kognpo.nbnble HpﬁaKanecxne WIyMeHHS  00pa3OBATEJIbHbIC
padoThI padoThI pecypeI
1 [IpeacraBnenue 1aHHBIX C 1 bubnunorexa LIOK
MTOMOIIIBIO TAOJIUIT U TUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmernueckoe,
9 MeayaHa, HanOoJIpIIee U 1 bu6nunorexa LIOK

HaWMEHbIIIee 3HAUCHHU S, pa3max,
JMCTIEPCHS], CTAHJAPTHOE

https://m.edsoo.ru/dd00738d
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OTKJIOHCHHE YHCJIOBBIX Ha60pOB

Cpennee apudmernueckoe,
MeuaHa, HauboJbIlee U

bu6nmorexa [IOK

3 HAHMEHBINES SHATCHHA, pasMax, https://m.eds00.ru/98645f6c
JUcrepcusi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpPOB
Cpennee apudmernueckoe,

MearaHa, HauoosbIlee U
4 HaiMeHbmee 3HAYEHUs, pa3Max bubmnorexa [IOK
b ’ https://m.eds00.ru/7c9033a8
JUCTepcusi, CTAaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOpOB
CrnydaiiHble SKCIIEpUMEHTHI
5 (OH}I’:IITLI) U CII aﬁlf)lble COOBITHSA buGnuorexa LIOK
Y1 ' https://m.edsoo.ru/347c1b78
DneMeHTapHbIe COOBITUSI (UCXO/IbI)
BeposiTHOCTB citydyaliHOTro COOBITHS.

6 BeposiTHOCTH cOOBITHI B OIIBITaX € bubmuoteka [IOK
PaBHOBO3MOKHBIMH https://m.edso0.ru/64d75244
AJIIEMEHTAPHBIMU COOBITUAMU

7 BeposiTHOCTB citydyaifHOTO COOBITHS. bubmuoreka [IOK
[TpakTHueckas padboTa https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSAMHU:

8 nepeceveHue, 00beTMHEHHE bu6nmorexa LIOK
COOBITHIA, TPOTUBOTOJIOKHBIE https://m.edso0.ru/221c622b
coObITHd. Jlnarpammsl Ditiepa
Omneparuu HaJ COOBITHAMU:
nepeceueHune, 00beTMHEHNE bu6muoreka [JOK

9 . :

COOBITHH, TPOTHUBOITIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [Inarpammsl Ditnepa

10 dopMyia cIoXEeHHUs] BEPOSITHOCTEN buGmnorexa [JOK

pMY. p https://m.edso00.ru/3057365d
VY cnoBHas BEPOSITHOCT.
P . bubnuotexa [JOK
11 YMHOKEHUE BEpOoATHOCTEN. JlepeBo

CIIy4ailHOTO SKCIIEPUMEHTA

https://m.edso0.ru/9a408d25
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VYcnoBHas BEPOSTHOCT.

12 YMHOXeHUE BeposTHOCTEH. [lepeBo Bubmorexa ITOK
. ) https://m.edsoo.ru/ble76d3a
CIIy4allHOTO KCIIEPUMEHTA
15 Vaowene sepommoerci Jepeso buGmiorera LIOK
. p AP https://m.edsoo.ru/47fb6b11
CIIy4allHOTO KCIIEPUMEHTA
14 dopMyta MoJTHON BEPOATHOCTH buGnuorexa LIOK
https://m.edso00.ru/15941bec
15 ®dopmyria MoJIHON BEPOATHOCTH bubmnorexa [IOK
https://m.edsoo.ru/a9ec13c8
16 ®opMyiia MOJHON BEPOATHOCTH. bubnuoreka [IOK
HezaBucrumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmuoreka [IOK
17 Konrposbuas pabora https://m.edsoo.ru/29dc6ch9
18 KoMOuHaTopHOE TIpaBHIIO bubnnorexa [JOK
YMHOXEHHUS https://m.edso00.ru/2270cf70
bu6nmorexa LIOK
19 Tepectanosi u daxTopuan https://m.edsoo.ru/d58ce6d1l
. bu6nmorexa LIOK
20 Hueno coueranmit https://m.eds00.ru/7904dfb0
21 Tpeyronbuuk Ilackans. @opmyna bubmuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa4d7998f
bunapHbIi C1y4alHBIN OIBIT
2 Hesammcume nemamm, Copus uGmiorerca LIOK
o ep https://m.edso0.ru/2e1f2368
HE3aBUCHMBIX UCITBITAHUN 10
MEepPBOTo ycrnexa
23 Cepus HE3aBUCUMBIX HCTIBITAHUMA bubmmoreka [JOK
bepuymin https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH. Bumorexa 1IOK
24 [IpakTuueckas pabota c

HCIIOJIb30BAHUECM 3JICKTPOHHBIX

https://m.edsoo.ru/f4al5al4
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TadJIUIL

25 CrnydaiiHasi BeTMYUHA 1 buGnuorexa LIOK
https://m.edsoo.ru/639be9aa
26 Pacnipenenenue BepoATHOCTEN. 1 bubmmoreka [JOK
Junarpamma pacnpenesieHus https://m.edso0.ru/6dc7ff39
7 CyMMa u nipou3BeieHHE 1 bubnmnoreka HOK
CIy4YaHbIX BEJIMYHH https://m.edsoo.ru/51b7ed5f
28 CyMMa 1 nipou3BeieHHE 1 bubnnorexa [JOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/c2757cc3
N .
20 unene reowerpmiecroen | ) BuGunorea LIOK
p https://m.edso0.ru/91e08061
OMHOMHAIIBHOE
N .
30 were reoverpiecoen ) BuGunorea LIOK
p https://m.edsoo.ru/5afffO5f
OMHOMHAIIBHOE
31 IToBTOpenue, 00o0IEHNE U 1 bu6mmoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd7
30 [ToBTOpenue, 0600IIEHNE U 1 bu6nmorexa LIOK
CHCTEMATHU3AIUs 3HAHUI https://m.edsoo.ru/e0la3dc4
bu6nmorexa LIOK
33 HToroBast KOHTpOJIbHAS paboTa 1 1 https://m.edsoo.ru/a985ae79
34 [ToBTOpenue, 0600IIEHNE U 1 bubnmorexa LIOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34 5 2
I[TPOIT'PAMME
11 KJIIACC
AJITEBPA
KosmuecTBo yacos DJICKTPOHHBIE
Ne Tema ypoka K 1| Aara uudposbie
/o Yp Beero OHTPOJIbHbIE PaKTH4YeCKHe u3yuenus P
padoTbI padoThbI o0pa3oBaTe/ibHbIE

pecypchl
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1 Crenens ¢ palOHaIbHBIM bubmmoreka [JOK
II0Ka3aTesemM https://m.eds00.ru/a52939b3
2 CaoiicTBa cTeneHu bubmorexa HOK
https://m.edsoo.ru/ff601408
3 [Ipeobpa3oBanue BbIpaxeHH, bubnmoreka [JOK
COJIEPIKAILMX PALlMOHAIBHBIE CTENIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
COJICpIKAIlNX PallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
COJIEPIKAIMX PALlMOHAIBHBIE CTENIEHU https://m.edsoo.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U Bbu6moteka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHblE ypaBHEHUS U bubnnoreka [JOK
HEpPaBEHCTBA https://m.eds00.ru/3d408009
8 ITokasaTenbHbIE YpaBHEHUS U bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazarenbHble ypaBHEHUS U bubmuoreka [IOK
HEpPAaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokasaTenbHbIE YpaBHEHUS U bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazarenbHas pyHKUMs, €€ CBOMCTBA bubmmnoreka HOK
u rpaduk https://m.edso0.ru/85bc8132
KonTponbhas pabota no teme
"CreneHp ¢ pallioOHaJIbHBIM Butmiorexa [[OK
12 nokasaresnem. [lokazarenbHas :
https://m.edsoo.ru/58e8e2f2
¢ynkmus. [lokazaTenbHble ypaBHEHUS U
HEpaBeHCTBA"
but6mmorekxa [IOK
13 Torapugm =mena https://m.edsoo.ru/3e3230d4
14 JlecaTnuHble U HATYpAJIbHBIE bubnuoreka [JOK

Jorapudmpl

https://m.edsoo.ru/lea72162
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15 [IpeoOpa3oBanue BHIpAKEHHIA, bubmunoreka [JOK
coJiepKaIIux JorapudmMbl https://m.edsoo.ru/da48154c
16 [Ipeobpa3oBanue BbIpaxeHH, bubmmoreka [JOK
COJIep KaIIuX Jorapudmel https://m.edsoo.ru/4beffO3b
17 [IpeoOpazoBanue BHIpAKEHHIA, bubnuoreka [JOK
coJiep KaIiux JorapudmMbl https://m.edsoo.ru/fe189f2d
18 [Ipeobpa3oBanue BbIpaxeHH, bubmmoreka [JOK
COJIEpIKaIIuX Jorapudmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckne ypaBHCHUS U bubmmoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmudeckne ypaBHCHUS U bubnnorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmudeckue ypaBHEHUS U bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmudeckne ypaBHCHUS U bubnnorexa [JOK
HEpPAaBEHCTBA https://m.edsoo.ru/15bclctb
23 Jlorapudpmuueckas yHkius, eé bubmmnoreka HOK
CBOMCTBa U rpauk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas pyHKms, €€ bubmuoreka [IOK
CBOMCTBaA U rpaduK https://m.eds00.ru/9d102051
o5 Tpuronomerpuyeckue GyHKINH, UX bubnuoreka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKIUHU, UX bubmmnoreka HOK
CBOMCTBA U TrpaduKu https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuyeckue GyHKINH, UX bubmuotexa [JOK
CBOWCTBA U TpaduKH https://m.edsoo.ru/ba9da96d
8 Tpuronomerpruyeckue GyHKINH, UX bu6muoreka [JOK
CBOMCTBA U TrpaduKu https://m.edsoo.ru/24ab3c53
29 [Ipumepsl TPUTOHOMETPHUUECKUX bubmuotexa [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Ipumepsl TPUTOHOMETPUUECKUX bu6muotexa [JOK

HEPaBEHCTB

https://m.eds00.ru/0c837397
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31 [IpuMepsl TPUTOHOMETPUYECKUX bubmunoreka [JOK
HEpPaBEHCTB https://m.edsoo.ru/e6e1901f
30 [IpuMepsl TPUTOHOMETPUUECKUX bubmmoreka [JOK
HEPaBEHCTB https://m.eds00.ru/0f903c75
KonTponbHas padota no teme
"Jlorapudpmuueckas ¢yHKIIHS.
3 nepmenersa Tomranoverpiece Butorcxs LIOK
P P R https://m.eds00.ru/10130727
(GYHKIIUU ¥ BX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
bubnunoreka LIOK
34 Henpepeisibie Gynkiun https://m.edsoo.ru/403bfb0d
35 Meroa UHTEpPBAJIOB ISl pELICHUS bubmmorexa [JOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 MeTo MHTEPBAJIOB JUIs pEIICHUS bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bubnmorexa LIOK
37 TTpoussonuas pymicim https://m.eds00.ru/0731ad3d
bubmmoteka IIOK
38 Tpoussonnas dymximn https://m.eds0o.ru/723dd608
39 I'eomerpuueckuil U puU3NIECKUN CMBICI bubmmnoreka HOK
MIPOU3BOIHOMN https://m.edsoo.ru/6c8d36ff
40 I'eomeTpuueckuit U GU3NYECKUI CMBICI bubmuoreka [IOK
IIPOU3BOIHOM https://m.edsoo.ru/a413ecad
41 ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKIUH bubmaorexa LIOK
https://m.edso0.ru/c7550e5f
42 ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKIUH bubmorexa IOK
https://m.edsoo.ru/14ab3cdb
43 [IponsBoHast CyMMBI, IPOU3BEACHNS, bu6muoreka [JOK
4acTHOTO QyHKIUI https://m.edsoo.ru/c12a0552
44 [Ipon3BoiHASI CyMMBI, TIPOU3BEICHHS, bubnuoteka [JOK
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9acTHOTO (DYHKIHH

https://m.edsoo0.ru/d598f201

[IponsBoHast CyMMBl, IPOU3BENCHMS,

bub6nmoreka [IOK

45 4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[IpuMeHeHHE TPOU3BOIHON K
46 I/I(]tg)CJIe OBaHmop(b K iﬁ Ha bubmnorexa LIOK
A YHEL https:/m.edso0.ru/17af2df9
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHHE TPOU3BOIHON K
47 I/I(]:;)CJIG OBaHmop(b K flf/i Ha bubmorexa LIOK
a YHEN https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne MPOU3BOTHOM K
48 I/I(I:)CJIG OBaHmop(b K flf/i Ha bubmnorexa LIOK
A YHKIL https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpuMeHeHne TPOU3BOIHON K
49 I/I(E)J‘Ie OBaHI/Hop(b K flﬁ Ha Bubmiorexa LIOK
A YHII https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenne HanboIIbIIero u
50 HaI/IMeHI;H_IeFO 3Ha4YeHUs PYHKIUHU Ha bubmorexa LOK
YHKIL https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOoIIbIIero u
51 HaI/IMeHI;H_IeFO 3Ha4YeHUs PYHKIUHU Ha bubmorexa LOK
YHKIL https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOoIbIIero u
52 HaI/IMeHI;H_IeFO 3Ha4YeHUs PYHKIUHU Ha bubmorexa LOK
YHKIL https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOoIIbIIero u
53 HaI/IMeHHLmero 3HAa4YeHUs PYHKIUHU HA bubmorexa TOK
YHKIL https://m.edso0.ru/d9469916
OTpe3Ke
HaxosxieHne HanOoIbIIIero u
54 HaI/IMeHILIHeFO 3HaYeHUS PYHKIMH Ha bubmorexa IIOK
YHKIL https://m.edsoo.ru/ad15000e
OTpe3Ke
55 HaxosxieHne HanOoIbIIIero u but6mmoreka [IOK

HaANMMCHBIICTO 3HAYCHU S Q)YHKHI/II/I Ha

https://m.edsoo.ru/86adcbfd
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OTpe3Ke

[IpuMeHeHne NpoOU3BOJHON IS
HaXO0XKJICHHUs HAaWIy4llIero penieHus B

56 MIPUKJIAIHBIX 3a7a49aX, JJIs bubmnorexa LIOK
’ https://m.eds00.ru/13205d80
oTpesieNIeHUs] CKOPOCTH Ipolecca,
3aJJaHHOTO (POPMYJION MK TpaduKOM
K
S7 “Tpommommas Mpmmencrme Butmtorexa LIOK
P A . P https://m.edsoo.ru/f8ed5f99
ITPOU3BOIHOM
58 [lepBoobOpa3nas. Tabnuna bubnuorexa [IOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobOpaznas. Tabnuna bubnnorexa [JOK
IEpBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 WHrerpai, reoMeTpuYECKUil U bubmmoreka [JOK
(bu3nvecKuil CMBICI HHTErpasia https://m.eds00.ru/391272c9
61 WuTerpan, reomeTpuyeckuii u bubmuoreka [IOK
¢u3nveckuii CMbICI HHTErpaia https://m.edso0.ru/d359fb5f
62 HHrerpail, reOMETpUYECKUN U bubmmnoreka HOK
(bu3nyuecKuil CMbICT MHTErpaja https://m.edsoo.ru/07eb464b
63 Brruucnenue uaTerpana mo gpopmyne bubnmnorexa [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/b9b225c3
64 Brruucnenue nnterpana no gpopmyine bubmuoreka [IOK
Hprorona—JleitOHuna https://m.edsoo.ru/b800deb4
65 Brruncnenmne unrerpana mo ¢popmyiie bubnuotexa [JOK
Herorona—JleitOnuna https://m.edsoo.ru/f5eed075
66 Brruucnenne uaTerpana mo gopmyie bubmmoreka [JOK
Herorona—IJleitOnurna https://m.edsoo.ru/41da431a
67 Cucrembl TMHEHHBIX YPAaBHEHUI bubmaorexa LIOK
https://m.edso0.ru/b648235a
68 CucremMpl TMHENHBIX YpaBHEHUI bubmorexa HOK
https://m.edso00.ru/5ab83864
69 Pemenue mpukia HbIx 3a1a4 ¢ but6mmorekxa [IOK



https://m.edsoo.ru/13205d80
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MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUI

Pemenne IMPUKIIAAHBIX 3a/1a4 C

https://m.edsoo.ru/a4d65ee5

70 IIOMOUIbIO CUCTEMBI JINHEHHBIX BH@HOTeKa LOK
ypaBHeHH https://m.edsoo.ru/aa5962el
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

71 paLMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YPAaBHEHUW U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIENbIX,

79 palnMoHAIbHBIX, UPPALIMOHATIBHBIX, Bbu6motreka [JOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX https://m.edsoo.ru/2dbd3859
ypaBHEHUI U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENbIX,

73 paloHaIbHBIX, UPPALMOHAIIBHBIX, Bbu6moreka [JOK
MOKa3aTeIbHbIX, JOrapu(pMUIECKIX https://m.edsoo.ru/7ab8d17e
YPAaBHEHUW U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

74 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX https://m.edsoo.ru/81cccfe9
YPAaBHEHUW U HEPABEHCTB

75 Hcnonb3oBanue rpadpukoB GyHKIUN bubmuoreka [IOK
JUISL PELIEHUS] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonb3oBanue rpadukoB GpyHKIUN bu6muoreka [JOK
JUISL pENIEHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO

77 MaTeMaTHYeCKHX 3aJ1a4 1 3a7a49 13 BH6J?HOTeKa LHOK

N https://m.edsoo.ru/ca878deb
pa3nuyHbIX o0nacTeil HayKu U
peanbHON KU3HU
KonTponbhas pabota no teme
bubnmortek K
78 "UnTterpan u ero npuMeHEHHUs. Omzorexa LIO

Cucrtembl ypaBHeHH "

https://m.edsoo.ru/471c735b
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79 HarypanbHble u niensle 4ucia B 3aa4ax bubmunoreka [JOK
U3 peaIbHOM )KU3HU https://m.edsoo.ru/3ceel1327
80 HarypanbHble u nienble yucna B 3aa4ax bubmmoreka [JOK
U3 peajbHOM KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbHble u niensle 4yucia B 3aa4ax bubnuoreka [JOK
U3 peaIbHOM >KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKK JETMMOCTH LIETBIX YUCE Bubmiorexa LIOK
https://m.eds00.ru/51696a67
83 [Ipu3HaKy JETMMOCTH LIEIBIX YUCE bubmorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Tpu3Haku JETUMOCTH IETBIX YUCEIT bubmiorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHme, 06001IEHNE, bu6nunorexa LIOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8¢c
86 [ToBTOpeHME, 0000MIIECHNE, bubnunoreka LIOK
cUcTeMaTu3alus 3HaHWi. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, o6o0IIEHNE, bu6nmorexa LIOK
CUCTEMaTU3alus 3HAHUN. Y paBHEHUS https://m.edsoo.ru/e8h87729
88 IToBTOpenue, o6o0IEHNE, bu6mmoteka [IOK
cUcTeMaTu3alus 3HaHWi. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, o6o0IIEHNE, bu6nmorexa LIOK
CUCTEeMaTU3alus 3HAaHUN. Y paBHEHUS https://m.edsoo.ru/9c44c6ea
90 [ToBTOpenue, 06061IeHNE, bu6nmorexa LIOK
cUcTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/337aad59
91 IToBTOpenue, o6o01IEHNE, bub6muoreka [IOK
cucrtemaTtusanus 3Hannil. HepaBeHcrna https://m.edsoo.ru/a86014el
92 [ToBTOpenue, o6o0mEHNE, bubnunorexa LIOK
cucreMarusanus 3HaHuii. Hepasencrsa https://m.edsoo.ru/5c45a60a
93 IToBTOpenue, o6o0IEHNE, bubmuoreka [IOK
cucrtemaTtusanus 3Hannil. HepaBeHcTna https://m.edsoo.ru/19304aba
94 [ToBTOpenue, o6o0mEeHNE, bubmuorexa [{OK

cucreMarusanus 3HaHuii. Hepasencrsa

https://m.edsoo.ru/c3d4b282



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282

[ToBTOpenue, 0000IICHNE
95 CI/ICTCMpaTI/IBa’HI/Iﬂ 31$HHI71. ’CI/ICTCMH 1 Bubmiorexa LIOK
. https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
[ToBTOpenue, 0000IICHIE
96 CI/ICTCMpaTI/IBa’HI/Iﬂ 31$HHI71. ’CI/ICTCMH 1 Bubmzorexa HOK
N https://m.edsoo.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHme, 06001IEHNE, 1 bu6nmorexa [IOK
cucremaTusanus 3Hanuil. yHkuuu https://m.edsoo.ru/d620c191
98 [ToBTOpeHME, 0000IIEHNE, 1 bubnunoreka LIOK
cucremaTtusanus 3HaHuil. OyHKIuu https://m.edso0.ru/7017196f
99 Hrorosas KoHTpoJIbHAsT paboTa 1 E;I[i?ﬁr%?:é(saogroullél%%%
bubmuoreka [IOK
100 Hrorosas KoHTpoJIbHAsT paboTa 1 https://m.eds00.ru/2276973
O0001menue, cucreMaTH3amusa 3SHAHUH
101 3a Kypc anreOpbl ¥ Hayall 1 bubmmnoreka HOK
MaTeMaTuueckoro anaiausa 10-11 https://m.edsoo0.ru/3330f7ef
KJIaCCOB
O0001enue, cucTeMaTH3alus 3HaHUH
102 3a Kypc aiareOpbl 1 Hayail 1 bubmuoreka [IOK
MaTeMaTudeckoro ananusa 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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I'EOMETPUA

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
T
i eMa ypoka Beero Ko;npo.nbm,le HpﬁaKanecKne WiyueHHS  00PA30BATENBHbIC
padoThI padoThbI pecypes
Cdepa u map: neHTp, paguyc,
1 1/(11;1\1;& ; HJII()) Lla I,lzlozeﬂxiocm 1 Bubmzorexa LIOK
A p; tad p https://m.edsoo.ru/0341bc2b
chepsl
B3anMHoe pacnionoxxenue cepbl u
P dep bubmuoreka [JOK
2 ITOCKOCTH; KacaTelbHas MIIOCKOCTh 1 ]
https://m.edsoo.ru/bed12a43
K chepe; miomans chepbl
3 N306pakenue chepsl, apa Ha 1 bubmmnoreka HOK
miockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unwHapudeckas MOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM bubmuoreka [JOK
4 . 1 .
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U OOKOBas
5 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnuotexa [JOK
IUTIOIAh OOKOBOU M MOJHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N3o0paxkenue muimHapa HA
6 MJIOCKOCTH. Pa3BEépTka muimHpa. 1 bu6nunorexa LIOK

Ceuenus muuHApA (TIOCKOCTHIO,
MapaieIbHON WU

https://m.edsoo.ru/016e25eb
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NEPIEHIUKYJIIPHOU OCH LIMIIMHAPA)

Konnueckas noBEpXHOCTB,
o0pa3yromnye KOHUYECKOn

bubnunoreka LIOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
K :

o | o scmme s s B 10K

pasyrom b, HIOMAA https://m.eds00.ru/897dd3b2
OOKOBOI1 U MMOJIHOIN MOBEPXHOCTH
O smeorai ccnosanmn n boxonan Bubmiotexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IIOCKOCTBIO, bubnnoreka [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TIPOXOASILEN Yepe3
BEPILHHY)

11 KomOuHanus ten BpameHus u bubmmnoreka HOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK HJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [TonsTe 06 00bEMe. OCHOBHBIC but6mmorexa [IOK
CBOICTBAa 0OBEMOB TEN https://m.edsoo.ru/26a03fb7

.. but6mmorexa [IOK
14 OOBEM mammHpa, Kowyca https://m.eds00.ru/5513d87b
. bubnunorexa LIOK

15 O6nbéM mapa 1 miomans chepst https://m.edso0.ru/d189bde2
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXKY TUIOMIAIIMHU bubnuotexa [JOK

MMOBEPXHOCTEH, 00bEMaMM
MOOOHBIX TET

https://m.edso0.ru/810cfleb
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17 KonrponsHas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0bembl TET" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha m10cKOCTH U B bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Crno)keHue ¥ BBIYMTAHHUE BEKTOPOB buGnuorexa LIOK
https://m.edso00.ru/23f4f089
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 bubmorexa LIOK
https://m.edsoo.ru/dee379eb
Pasnoxenne BekTopa 1o Tpé
21 HeKJ(I)M)II'(IJII;Ea;H:ITVI Eexrio;:MM Bubmiorexa LIOK
' https://m.edsoo.ru/a28fd74e
[IpaBuio nmapasuienenumena
Pemenue 3amau, cBs3a C
22 anI/IIIMZII;IeHH?qup;;[HnHz{He;zTBHﬁ c Bubmiorexa LIOK
https://m.eds00.ru/5a827900
BEKTOpaMHU
K i .
n | Moopmmemo s s B 10K
P p p https://m.edsoo.ru/d3alfe30
3aza4
[IpssMmoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bubmmnoreka HOK
Koopaunatsl Bextopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3aJla4¥ B KOOpJIMHATAX
o5 VYron Mexay BEKTOpaMH. bubnnorexa [JOK
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Beluncnenue yrios Mexy bu6muoreka [JOK
NPSAMBIMH U IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
K 0
27 "Bexropu n xoopuumatitn Bu6mrorexa LIOK
P " P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600mEeHNEe U
o8 cucreMarusanus 3HaHuii. OCHOBHbIE bu6muoreka [JOK

¢burypsl, pakThl, TEOPEMBI Kypca
IJIAaHUMETPUU

https://m.edso0.ru/1780ba5d
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[ToBTOpeHUE, 0600IICHNE 1

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE U

30 cHUcTeMaTHu3aIvs 3HaHWK. 3a1auun 1 bubmuorexa [IOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHUE, 0600IICHNE 1

31 CHCTeMaTHu3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpEeHME, 0000IIEHNE 1

30 cucteMaTtu3aius 3HaHuii. OCHOBHbBIE 1 bubmmoreka [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

33 Hrorosas KOHTpoOJIbHAS paboTa 1 1 Egg?;%tg;gﬁ}gcz Adfc2

34 IToBTOpenue, 00o01IEHNE U 1 bu6mmoteka [IOK
CUCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOIT'PAMME
BEPOSATHOCTDb U CTATUCTUKA
KounuectBo yacos JJIeKTPOHHBIE
Ne ara udpoBbie
n/n Tema ypoxa Bcero Kontpoabnbie | IlpakTmieckne U3y4eHusl :)lﬁl?al;osaTenbnme
padoThl padoThl pecypebi
1 [ToBTOpenue, o6odIIeHNE, 1 bubmmoreka [IOK

CUCTEMaTH3aIysI 3HaHUH.

https://m.edso0.ru/430d330a
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City4aifHbie ONBITHI U BEPOSITHOCTH
ciny4yaiiHbIX coObITHi. Cepun
HE3aBUCUMBIX UCTIBITAHUN

[ToBTOpeHnue, 06001ICHNE,
cucTEMaTU3aIUs 3HAHWMN.

2 CrnyyaliHbIC OTIBITHI U BEPOSTHOCTH BH6J_IHOTeKa HOK
CyuaRHEX coBBITHIA. Cepru https://m.edso0o.ru/a573a292
HE3aBHCHUMBIX UCIIBITAHUN
[ToBTOpenue, 06001ICHNE,

CUCTeMaTH3aIlHs 3HAaHHH.

3 Ciy4aifHble OTIBITHI U BEPOSITHOCTH BH6J,IHOTeKa HOK
CTyaiHbIX coBITHIE, CeprH https://m.edso00.ru/07a5e861
HE3aBHCHMBIX UCIBITAHUN
[ToBTOpenue, 06001ICHNE,

CUCTEeMaTH3aIlHs 3HAaHHH.

4 CrnyyaliHble ONBITHI U BEPOSATHOCTH BH6J_IHOTeKa LOK
C1yuaiiHbIX COBbITHH, Ceprn https://m.edso00.ru/32bc29bf
HE3aBHCHMBIX UCIIBITAHUN
[Tpumepsl IpUMEHEHUS

5 MaTEMaTUYECKOTO OKUIaHUS BH6J_IHOTCK3 HOK
(cTpaxoBanie, oTepes) https://m.edsoo.ru/ea27084d

6 Marematnueckoe 0KUAaHue CyMMBI bubnuoteka [JOK
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/Oadefe9e
Maremarnyeckoe oXugaHue

7 reoerpmiecioron Pitpsim edsoou/20de212
OMHOMHUATIBHOTO paclpeaesieHUi " '
Maremarnyeckoe oXugaHue

8 TCOMCTPHHECKOTO 1 EESSFE%T:(;?)E 8E7b0e769
OMHOMHUAIBHOTO paclpeaelieHUI " '

9 Jucniepcust u cTaHAapTHOE bubnmoreka [JOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u crangapTHOE bubnuoreka [IOK

OTKJIOHCHUC

https://m.edsoo.ru/bf78aad6
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I[I/ICHepCI/II/I reoMCTpHUICCKOro u

bu6mmoreka [IOK

1 OMHOMUAIBLHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
IIpakTrueckas padora ¢
12 anoanBaHHeIl)w ANEKTPOHHBIX Brbmzorexa LIOK
https://m.edsoo.ru/a53cd884
Ta0JIUIL
13 3aKoH OOJIBIITNX YUCE. bubmuoreka [JOK
Br100poYHBIi METO]T MCCIICIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKOH OOJIBIITUX YHCEIL. bubmuorexa [JOK
BpI00pOYHBI METO MCCIICTIOBAHUMA https://m.edsoo.ru/cf23b369
IT 3]
15 Hflfggfi)e;;lj;er;/?azZi; OHHBIX bubmiorexa HOK
p https://m.edsoo.ru/6¢c1d11a6
TadJIMUIL
bu6mmoreka [IOK
16 Wrorosas koHTpoNEHaA paboTa https://m.edsoo.ru/7e379f8f
[Tpumepb! HeTTPEPHIBHBIX
g | Sy e by B 10K
pactipei : https://m.eds00.ru/9f5b423d
PaBHOMEpHOE pacnpeiesieHue u ero
CBOMCTBaA
[Tpumepsl HEMPEPHIBHBIX
n | e oy BiGorea 10
paciipel ) https://m.edsoo.ru/b1c2712¢
PaBHOMEpHOE pacmpeniesieHue u ero
CBOMCTBa
3amaun, IPUBOIAIINE K
19 HOPMaJIbHOMY paclpe/IesIeHHUIO. bubnuoreka [IOK
OyHKIHUA IUIOTHOCTH U CBOMCTBA https://m.eds00.ru/97c19f59
HOPMAaJIbHOTO pacIpeIesIeHUs
IT
20 Hfﬁgg;f}:;;;giﬁg; OHHBIX bubmioreka LTOK
p https://m.edsoo.ru/1f1f9ad9
TaOJIHIL
21 [ToBTOpenue, 06001IeHNE U bubnmoreka [JOK

CUCTEMAaTU3alus 3HaAHUN.

https://m.edso0.ru/72953f4c
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OmnucarenpHas CTaTUCTUKA

22

[ToBTOpeHnue, 0600IICHNE 1
cHCTeMaTH3alMsl 3HAHMIA.
OmnucarenbHas CTaTUCTHKA

bubmuoreka [JOK
https://m.edsoo.ru/b699ad0c

23

24

[ToBTOpeHnue, 0600IICHNE U
cucreMaTtu3anus 3HaHUN. OIBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

IToBTOpEHME, 0000IIICHUE 1
cucremaTusaiys 3Hanui. OIBITHI C
PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMH COOBITUIMHU

bubmuoreka [JOK
https://m.edsoo.ru/3fcbacf9

bubmuoreka [JOK
https://m.edsoo.ru/538fd7cf

25

26

27

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTu3anys 3HaHUi.
Brrunciienue BepossTHOCTEM
coOBITHI ¢ IpUMeHeHHneM GopMyIl U
rpauyecKux MEeTO0B
(koopauHATHas MpsiMast, 1epeBo,
Juarpamma Jiliiepa)

[ToBTOpeHue, 06001IeHUE U
cUCTEMaTU3alus 3HaHUM.
Brruncnenue BeposiTHOCTEN
COOBITHI ¢ IpUMEHEHUEM POopMYIT U
rpau4ecKux METOI0B
(koopauHaTHas MpsMas, 1epeBo,
quarpamma Jilsiepa)

[ToBTOpeHnue, 0600IIeHNE U
CUCTEMaTU3alus 3HaHUM.
Boruncnenue BeposiTHOCTEN
cOOBITHI ¢ TpUMEHEHUEM GopMyIT U
rpau4ecKux METOI0B
(koopauHaTHas mpsiMas, 1epeBo,
auarpamma Oiliiepa)

bu6mmoreka [IOK
https://m.edsoo.ru/272910f5

bu6mmoreka [IOK
https://m.edsoo.ru/dc9ad6ca

bubmuorexa [JOK
https://m.edso00.ru/5964f277



https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277

[ToBTOpeHnue, 0600IICHNE 1
CUCTEeMaTH3alMsl 3HAaHUH.
B CJICHUE BEPOATHOCTEN

28 c;,(IiII{fTI/JIIﬁ }(I:an]:/mfelf;ll{ne; gopMyJI u 1 Eubmorexa ITOK

https://m.edsoo.ru/e71debe4

rpaduuecKux METO0B
(xoopauHaTHas NpsAMas, AepeBo,
nuarpamma Jisepa)
[ToBTOpeHnue, 0600IICHNE 1

29 CHUCTEeMaTU3alus 3HaHU. 1 bu6mmorexa [IOK
CrnyualiHble BEIMUMHBI U https://m.edsoo.ru/00b2efb3
pacnpeaeneHus
IToBTOpEHME, 0000IICHUE 1

30 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
CriyyaliHble BEJITMYHHBI U https://m.edsoo.ru/lcc2df8f
pacripeiesieHust
[ToBTOpeHue, 0600IICHNE 1

31 cUCTEeMaTU3aIus 3HaHUM. 1 bubnmnoreka [JOK
Marematnueckoe 0XKUIaHNE https://m.edsoo.ru/aeal298c
CIIy4YallHO! BEIUYMHBI
[ToBTOpenue, o6obIIEHNE 1

32 cUcTEeMaTU3alus 3HaHUM. 1 bubnnorexka [JOK
MaremaTtnueckoe 0XKUIaHUE https://m.edso00.ru/640a8ebf
CIIy4YallHO! BEIUYMHBI

bu6mmoreka [JOK

33 HToroBast KOHTpOJIBbHAS paboTa 1 1 https://m.edsoo.ru/0fd6d597

34 [ToBTOpenue, o6oOIIEeHNE U 1 bubnuorexa [IOK
cUCTeMaTh3anus 3HaHUI https://m.eds00.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOTPAMME



https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
AJI'EBPA
Kona .,
HpoBEpsIEMOro IIpoBepsiembie NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
pesy.abTara 0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBanusi
1 Yucnna 1 BEIYKUCIIEHNS
11 OnepupoBarh TMOHITHSIMH: PAIMOHATBHOE M JACUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JICCSITHYHAS IPOOb, TPOIICHTHI
19 BBEHOHHHTB apudMeTUYECKHE OIepalid C pPalUOHAJIBHBIMH |
JIEHCTBUTEILHBIMHM YHCIIAMHU
13 BeImonHAT,  TPUOMMKEHHBIC — BBIYUCIICHUS,  HCIIOJB3YS npaBuIa
OKpPYTJICHUS, 1eaTh IPUKUIKY U OILICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHIATHAMH: CTEIEHB C IEIBIM MTOKa3aTeIeM, CTaHIapTHas
14 (dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYPATBHOW CTEICHHU;
WCIOJIb30BaTh MOJAXOIANIYI0 (DOPMY 3alUCH JICUCTBUTEIBHBIX YUCEN IS
pEIICHUS TPAKTUICCKUX 33719 U TIPEICTABICHHS TAHHBIX
OnepupoBarh MOHITHSIMH: CHHYC, KOCHHYC W TaHTEHC IMPOW3BOJIEHOTO
15 yria; WCIOJIb30BaTh 3allMCh IPOHU3BOJILHOTO yria uepe3 oOpaTHbIC
TPUTOHOMETpHUYSCKHE (HYHKITUU
2 YpaBHEHHUs 1 HEpAaBEHCTBA
OnepupoBarh MOHSATUSAMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paroHagbHOe, UppaIMoHaIbHOe ypaBHCHHE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPaBHEHHE
29 BoimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHH WU
pelaTh TPUrOHOMETPHUECKUE YPaBHEHUS
BeITIONTHATE TPeo0pa30BaHUS MEIbIX, PAIIMOHAIBHBIX H HPPAITMOHATBHBIX
2.3 BBIDOKEHUI M peliaTh OCHOBHBIC THIBI IIENBIX, PAIMOHATBHBIX H
WPPaIMOHATLHBIX YPAaBHEHUI W HEPABCHCTB
24 [IpuMeHITh ypaBHEHUS W HEPABCHCTBA IS PEIICHUS MAaTeMaTHYCCKUX
3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00J1acTel HayKH U peallbHOM JKU3HU
MonenupoBaTh peabHBIC CUTYAllMH HA S3bIKE alreOpbl, COCTAaBISITH
2.5 BBIpKEHUS, YPaBHEHUs, HEPABEHCTBA 10 YCIOBHUIO 3aJ]a4l, UCCIIEI0BATh
MTOCTPOCHHBIE MOJICININ C MCIIOIh30BAaHUEM alIlllapara aareopbl
3 OyHKINH U TpaPuKH
OnepupoBarh MOHATHAMH: (YHKIHS, CIMOCOOBI 3amaHusi (PyHKIIWH,
3.1 o0JacTh oOmpelneneHuss W MHOXKECTBO 3HaueHUW (yHKIUH, Tpaduk
(dbyHKIIMH, B3aUMHO 00paTHBIE PYHKITUH
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTH (DYHKIMH, HYJIU
(GYHKITUY, MPOMEKYTKH 3HAKOMOCTOSTHCTBA
3.3 Wcnonb3oBatk rpaduku GyHKIUN 11 pellieHus] ypaBHEHU N
34 Crpouts u uutTaTh rpaduku JIUHEHHOW (YHKIMH, KBagpPaTUIHON
(GyHKIIMH, cTeneHHOW (QYHKIMU C 1IeTTBIM [TOKa3aTeleM
3.5 Hcnonp3oBate Trpapukd (QYHKUMH s MCCIEJOBAaHUS MPOLIECCOB U




3aBUCUMOCTEH MpH PELICHUHU 3a7ad U3 JPYTruX y4eOHBIX NMPEIMETOB U
peasibHOM  JKM3HM, BbIpakarb (OpMylTaMH 3aBHCHUMOCTH  MEXIY
BCIIMUYNHaAMHU
4 Hauana maremaTrnueckoro anajimsa
4.1 OHCpI/IpOBaTB INOHATUAMU:. ITOCICAOBATCIBbHOCTD, apI/I(bMeTI/I‘ICCKaSI )51
reoMeTpuyecKas Mporpeccuu
OnepupoBarh NOHATUSAMU: OECKOHEYHO YOBIBAIOIIAs TeOMETpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAalOIIEH  T'eOMETPHYECKOM
MIPOrpeccuu
4.3 3amaBaTh NOCIEI0BATEIBHOCTH PA3IMYHBIMU CIOCO0aMuU
44 Hcnons30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTEH U IPOTPECCUd s
pelIeHUs pealibHbIX 3aJa4 MPUKJIAIHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
5.1 OnepupoBarh MOHATUSIMHU: MHOXECTBO, OTIEpAIH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar s OMHCAHUS
5.2 peaNbHBIX IPOLIECCOB M SABJICHMM, IPU PELICHHHM 3a4ad U3 JPYrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpeAeTIeHHE, TeopeMa, CJEACTBUE,
JI0Ka3aTeJIbCTBO
I'EOMETPUSI
Kon .
HIpOBEpsIEMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHH OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbI CpeIHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMH: TOUKA, MPSAMAs], IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUM M CIEICTBUS U3 HUX MPU PEIICHUHN
T€OMETPUUYECKHX 3a/1a4
73 OnepupoBatb HOH?[TE/I?[MI/II MapAJLIEIBHOCTh U IEPIEHIUKYIIPHOCTH
MPSIMBIX U IJIOCKOCTEMN
74 KrnaccudunupoBars B3auMHOE PacMONOXKEHHE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBarh NOHATUSMU: JIBYTPaHHBIA yToJ, TPaHU JIBYTPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEWHBIA YToJl ABYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTPaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAaHHUK, BLIHYKHbIﬁU U HEBBIMYKIIBIH
MHOTI'OrpaHHUK, 3JICMCHTBI MHOTOI'paHHHKA, ITPABUJIbHBIM MHOTOT'PaHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHpaMuia, MpU3MA,
MIPSIMOYTOJIBHBIN Tapasieenurie, Ky0)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
78 Kiaccupukauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
MpaBUJIbHBIE MHOTOTPAaHHUKH, TMpAMbIE U  HAKJIOHHBIE MPU3MBI,
TapajuIeTICTUTIC B )
7.9 OHGpHpOBaTB IIOHATUAMMU . CCKylIas IIJIOCKOCTB, CE€UCHUC
MHOT'OTPaHHUKOB
710 OOBSCHATH TPHUHILUIBI  MOCTPOCHHUS CEYCHWH  MHOTOTPAHHUKOB,
WCIIOJB3Ysl METO]I CIE/I0B




7.11

CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCTOAOM CJICAOB, BbIIIOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXOKACHUC I'COMCTPHUYICCKUX BCIUYHH 110 o6pa3uaM
WM aJiropurMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
peiCeHUKU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOUYKH OO pr[MOﬁ, OT TOYKH OO0
IINIOCKOCTH, MCKAY CKPCIIMBAOIIUMHUCSA IMPAMBIMHA

7.13

Pemrate 3ala4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3a/a4 Ha BBIYHCICHHUC YIJIOB
MCXKAY CKPCIIHMBAOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIIOCKOCTBIO,
MCXKAY IJIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Boruucisate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMH MMOBEPXHOCTEM, o0BEMaMu OT00HBIX
MHOI'OTPaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUS B IIPOCTPAHCTBC, LHCHTP, OCb H
INIOCKOCTh CUMMCTPHHU, ICHTP, OCbh U IINIOCKOCTb CUMMCTPHUHA (1)I/Il"yp]i>l

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, IPEACTAaBICHHYIO Ha
YepTekKax U pUCYHKaX

[IpumensaTh reomerpuueckue (PakThl A PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpeIoJiaralolliuX HECKOJbKO ILAaroB pPELIEHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

[IpumeHsaTh TpoOCTEiiline NpPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TTPH PEIIEHUN CTEPEOMETPUUECKUX 3a]1a4

7.19

7.20

[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHATh MOTydYeHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pPeabHbIe
CUTyallud M NPHUMEHATb HU3YYEHHbIE MOHATHS B IIPOLECCE IOMCKa
peleHus MaTeMaTHYECKU copMyIupOBaHHON npobIeMBl,
MOJIETTUPOBATh peajlbHbIE CUTyallMH Ha SI3bIKE T€OMETpPHUH, MCCIIEI0BaTh
IIOCTPOCHHBIE MOJEIN C UCIOJIb30BAHUEM TIE€OMETPUUYECKHUX MOHATHH H
TEopeM, almapara ajredpsl, pemarb NpakTUYECKUe 3a/1auk, CBA3aHHbIE C
HAaXO0XJACHUEM T'€OMETPUUYECKUX BETNYNH

BEPOATHOCTDb U CTATUCTHUKA

:f;))(l)lnepﬂeMoro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOCHN OCHOBHOI
pesyaIBTATA o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
6 Teopust BeposITHOCTEH M CTATHCTHKA
6.1 UuTath U CTPOUTH TAOJIUIIBI U JUArpaMMBbl
OnepupoBaTh MOHATHSAMH: CpelHEe apudmeTrnyeckoe, MeAHAHA,
6.2 HauOosplllee, HaMMEHbIIEEe 3HAUYEHUE, pa3MaxX MAacCchBa YHMCIOBBIX
JTAHHBIX
6.3 OnepupoBaTh MOHATUSMHU: CIY4YaWHBI OKCHOEpPUMEHT (OMBIT) U

cnyqaﬁHoe CO6BITI/IC, QJICMCHTApHOC CcOOBITHE (Z-)J'IeMCHTapHHﬁ I/ICXO)I)




CIIy4alHOTO  OIbITA;  HAXOAUTb  BEPOATHOCTH B  ONbITaX C
PaBHOBO3MOYKHBIMHU CIIyYallHBIMM COOBITUSMH, HaXOJUTh U CPAaBHUBATh
BEPOSITHOCTH COOBITUH B M3YYEHHBIX CIyYalHBIX IKCIIEPUMEHTAX

Haxoaute ¥ ¢opmynupoBaTh COOBITHS: TepeceueHHe U OObeInHEHHE
JAHHBIX COOBITUH, COOBITHE, NPOTUBOMOJIOXKHOE JAHHOMY COOBITHIO;

64 MONIb30BaThCs  AMarpamMmMamMu  OJiiepa ©u  (QOPMYNIOH  CIOXKEHHA
BEPOATHOCTEN IIPU PELICHUH 3314
OnepupoBarb NOHATHUAMHU: YCJIOBHasg BEPOSATHOCTb, HE3aBUCUMBbIE
6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C MOMOIIBIO MpaBHJIa YMHOXKEHHS, C
IIOMOUIBIO J€PEBA CIIY4alHOIO OIIBITA
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS IIPU PELIEHUH 33134
OnepupoBarh NOHATHAMM: UCIIBITAHUE, HE3ABUCUMBIC UCIBITAHUS, CEPUS
6.7 UCIBITAHUH, yCHIEX U Hey/aua; HaXOUTh BEPOSTHOCTH cOOBITHUI B cepUU
HE3aBHCHMBIX MCIIBITAHWM 10 IIEPBOrO YCIE€Xa, HAaXOOUTh BEPOSTHOCTU
cOOBITHH B cepuH UclibITaHul bepHysin
6.8 OnepHpOBale NOHATUAMM: CllydallHas BeEJIWYMHA, PpaCIpEleIICHUE
BEPOSATHOCTEM, Iarpamma paclpeaencHus
11 KIIACC
AJITEBPA
Kon .
HpoBepsieMoro IIpoBepsiembie NpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHsT 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yJbTarTa
1 Uucna u BBIYUCIEHUS
OnepupoBaTh MOHATUSMHU: HATypaJlbHOE, 1LIEJI0O€ YMCIIO; HCIO0JIb30BaTh
11 IIPU3HAKN JEJIMMOCTH LEIBIX YMCEJ, Pa3JIOKEHUE 4YHCIa Ha IPOCTHIE
MHOYKHUTENH JUISl PELICHUs 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHD C PAllMOHAIIBHBIM [TOKA3aTEIeM
13 OnepupoBaTb  MHOHATUSAMHU:  Jorapud™m  UWCia, JECATHUHBIE U
' HaTypaJbHbIe JOrapupMbl
2 VYpaBHEHHUsI U HEPABEHCTBA
[IpuMeHsITH CBOMCTBA CTENEHU MJii NpeoOpa3oBaHUsl BbIPAKECHUI,
2.1 ONEpUPOBATh IOHATHAMH: IOKA3aTEJIbHOE YPAaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB
BoimonHATe 1peoOpazoBaHUs BBIPAXKEHUM, COJIEpXKALIUX JIOTapU(MBbL;
2.2 OINEepUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs penieHus npocTeiux TPUroHOMETPUUYECKHX HEPABEHCTB
OnepupoBaTh MOHATHAMM: CHCTEMA JIMHEHMHBIX YpPaBHEHHH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul pEIICHUS
MIPAKTUYECKHX 3a7a4
25 Haxonute  pemenuns \l:[pOCTeI\/'IIHI/IX CUCTEM M  COBOKYITHOCTEW
paloHaIbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKEe aureOpbl, COCTaBIAThH
2.6 BBIPQXCHMSI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHIO 33Ja4H,

HCCIICO0BATh IMOCTPOCHHBIC MOJCIM C HCIIOJIB30BAHHUEM aIrapara




anreOpbl

3 @OyHKIMH U TpaduKH
OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAS (QYHKIHS, HTPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
HaMMeHbIee 3HaYeHUsI (PYHKIIMK Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA
uccie0BaHusl (QYHKIUH, 33laHHOM rpagukom
OnepupoBaTh NOHATUSAMU: IpadUKH TOKA3aTEIbHOM, JorapupMHUIECcKol 1
3.2 TPUTOHOMETPUYECKUX (PYHKIMH; U300pakaTb HMX Ha KOOPIMHATHOMN
IUIOCKOCTHU U UCIIOJIb30BATh JUIsl pellieHHs yPaBHEHUH U HEPAaBEHCTB
N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TpadUKHU JIMHEHHBIX
3.3 YPaBHEHHI M WCHOJb30BAaTh WX Ui PEIICHUS CUCTEMbI JIMHEHHBIX
YPaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKIMNA 11 UCCIEAOBAHHS MPOIECCOB U
3aBUCUMOCTEH U3 JPYrux y4yeOHBIX AUCLUILINH
4 Hauana maTremMaTHuecKoro aHajinza
OnepupoBaTb MNOHATUSAMM: HeNpepbiBHAas (YHKLUUSA, [POU3BOAHAS
4.1 (GYyHKIMU; WCHOJB30BATH T'COMETPUYECKUH W (DU3HYECKHA CMBICIT
IIPOM3BOIHOM IS peIIeHus 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUI
Hcnonp30BaTe  TPOW3BOAHYIO UL WCCIEAOBAaHHUS  (DYHKIUMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHATh PE3YyIbTAThl UCCIEI0BAHUS K
MIOCTPOCHHUIO TPaHKOB
44 Mcnonb30BaTh MPOU3BOJHYIO JUIsl HAXO0XKIEHUSI HAWIYUIIEero pelieHus B
NPUKJIAJIHBIX, B TOM YHCJIE COIMATBHO-YKOHOMHUYECKHX, 3aauax
45 OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Hass W WHTETpaj; IOHUMATH
' reoMeTpHUECKUil U (PU3NYECKUN CMBICI HHTErpaa
46 HaxonuTe mnepBooOpa3zHble 3IE€MEHTApHBIX  (YHKUUH, BBIYMCIATDH
' uHTerpai no gopmyne Hototona — Jleitbuuna
47 Pemrate mpukiamHbie 3a1a4n, B TOM YUCIIE COUATEHO-IKOHOMUYECKOTO
' U (QU3UUECKOro XapakTepa, CpeICTBAMH MaTEMaTHUYECKOr0 aHaJIN3a
I'EOMETPUA
Kon .
HIpOBEPSIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
pesybTaTa o0pa3oBaTeIbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
6 ['eomerpust
OnepupoBaTh MOHATHIMH: IHJIMHIPHYECKAst TOBEPXHOCTh, 00pa3yIomne
6.1 WIMHAPUYECKOW MOBEPXHOCTH, LMIMHIpP, KOHUYECKas IOBEPXHOCTb,
oOpa3yromye KOHMYECKOM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tesa BpaueHus (IHIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJI BPALLICHHS
6.4 KnaccugunupoBars B3auMHOE pacioIokeHne cephl U MIIOCKOCTH
6.5 OnepupoBaTh MHOHATHSAMM: IIAPOBOM CErMEHT, OCHOBaHME CErMEHTa,

BBICOTAa CEIMCHTA, IH&pOBOfI CHOﬁ, OCHOBAHHEC IMAapOBOI0 CJIOA, BBICOTA




IIAPOBOTO CJI0S1, INAPOBOH CEKTOP

6.6

6.7

6.8

Bbraucnsate 00bEMBI M IUIOIMIAAM TOBEPXHOCTEH Ten BpallCHUS,
T€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT

OnepupoBaTh TMOHATHAMH: MHOTOTPAaHHHMK, BIHCaHHBIM B cdepy u
OTIMCAHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJIO
BpaIllCHUS

BpuuciaTe  COOTHOWIEHUS MEXAY IUIOMAASMHU MOBEPXHOCTEH U
00BEéMaMH TOHOOHBIX TEI

6.9

6.10

N300paxkaTh n3ydaemble (GUTYpBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
BbIonHATE (BBIHOCHBIE) IUIOCKME YEPTEXU U3 PUCYHKOB IPOCTHIX

00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpalleHus

6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3OBbIBATH HH(OPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUrypax, NpeAcTaBIEHHYIO Ha
4epTekKax U pUCYHKAX

6.12

[TpumensTh TeoMeTpuueckue (akThl sl PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, INPEAIoJIaraloluX HECKOJIBKO WLIAroB PELICHHUs, €CIIH YCIOBUSA
NpPUMEHEHHS 33J]aHbI B IBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CIIOKCHU A BeKTOPOB, BBIYHUTAHUA BGKTOpOB Hu
YMHOXXEHHUSI BEKTOpa Ha YHCJIO, OOBSACHATH, KAKUMHU CBOMCTBAMHU OHH
o0ramaroT

6.15

6.16

HpI/IMeHHTb IIpaBUJIO IIapaJuUICIICIIUIICAA TP CII0KCHUHN BCKTOPOB

OHepI/IpOBaTB INOHATHUAMHA: ACKAPTOBbBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MeExAy  BCEKTOpaMu, CKaJLIpHOC  MPOU3BEACHUEC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB M IPOW3BENECHHE BEKTOpa Ha YUCIO, yroi
MEXy BEKTOpaMH, CKaJIIPHOE IIPOU3BEIEHUE, PACKIaAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aJIaBaTI) IIJIOCKOCTH YPABHCHHUEM B )IeKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

6.20

6.21

Pemate mpocredmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPJAUHATHOTO METO1a

Peniate 3aJa4d Ha [J0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HAaXOXIACHUC T'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peUICHUN CTaHAApPTHBIX
MAaTCMAaTHYCCKUX 3a1a4

HpI/IMeHHTL HpOCTGﬁMHG MNporpaMMHBIC CpPCACTBA H SJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMECTPUICCKUX 3a/1a4

6.22

6.23

[IpuBOAUTE MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsATH TONydyeHHbIE 3HAHHUA Ha TpaKTHKE: AaHaJIU3UpPOBATh
peasibHble CUTyallUM W TPUMEHSATh H3y4eHHbIE TOHSATHUS B IpOIEcce
MOWCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYITUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYAl[Md Ha S3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U




TeopeM, amnmapara anreOpsl, pemaTh MPaKTUISCKUE 3aJa4H, CBSI3aHHBIC C
HAXO0X/IEHUEM T€OMETPUUYECKUX BETUYHH

BEPOATHOCTDb U CTATUCTHUKA

ffl())(l)lnepﬂeMoro IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaThl 0CBOCHHH OCHOBHOIA
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEH U CTATUCTHKA
51 CpaBHUBaTh BEpPOSTHOCTA 3HAYEHUW CIIy4YalHOM  BEJIMYMHBI 10
pacrpeiesIeHUIO WIH C MIOMOIIbIO AUarpaMm
OnepupoBaTh TMOHSITHEM MAaTEMaTHYECKOTO OXHJIAHHS, MPUBOJIUTH
59 NPUMEPbl  TOTO, KAK NPUMEHACTCA — MATEMATHYECKOE  OXKMIAHHE
CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMAaTHUYECKOE OXHIAHHE IO
JTAHHOMY paclpe/esIeHUIO
5.3 HmeTs npeacTaBiieHre 0 3aK0HE OOJBIINX YHCeT
5.4 HwmeTs npeacTaBiieHne 0 HOPMaJIbHOM pacnpeeieHuu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
AJITEBPA
Kox IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Uncna v BEIUUCICHUS
Panmonaneubie  umcima. OOBIKHOBEHHBIE W JIECATHYHBIE JIpOOU, TPOIEHTHI,
OCCKOHEUYHBIC  MEpPHOAMYECKHEe  OpoOu.  ApudMeTHYEeCKHe  Omepanud ¢
1.1 palMoOHANIBHBIMHA YHCJIAMU, TIPEOOpa30BaHUs YUCIIOBBIX BbIpakeHuid. [IpuMeHeHue
Ipo0eil ¥ TPOIEHTOB JUIsl PEUICHUS MPHUKIATHBIX 33/1ad U3 Pa3IUYHbIX OTpacie
3HAHUW U peajbHOM KU3HU
JeWictBuTenbHbIE  4YMcia.  PalMOHaJbHBIE W HUpPpPAlMOHAIbHBIE  YHCIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4dnciIaMu. [IpuOmmkéHHbIE
BBIYHCIICHHUS], IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUI
Crenenb ¢ nenbiM mokaszateneMm. CranmapTHas ¢dopma 3amucu JIeHCTBUTEIBLHOTO
1.3 gyucna. Mcnonp3oBanue moaxomasimeil (OpMbI 3alUCH JISHCTBUTEIBHBIX YHCET IS
pelIeHns TPaKTUYECKUX 3a/1a4 U MPEICTaBICHUS TaHHBIX
14 Apudmernaeckuit KOPCHL HaTypallbHOH cTerneHu. JlefcTBus ¢ apupMeTHuecKUMu
KOPHSIMU HAaTypaJIbHOM CTENIEHU
15 CuHyc, KOCMHYC M TaHI€HC 4YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAaHI'E€HC YHCIOBOTO apryMEHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosiecTBa U TOXKIECTBEHHBIE MPE0Opa3oBaHUS
29 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKECHHIA. OcHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIbI
23 VYpaBHeHue, KopeHb ypaBHeHHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
WHTEPBAJIOB
2.4 Pemienue nensix U ApoOHO-pallMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pelenne nppanioHaabHbIX YPAaBHEHUN U HEPABEHCTB
2.6 Pelenne TpUroHOMETPUYECKUX YpaBHEHUN
27 [IpuMeHeHre ypaBHEHU 1 HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1a4 U 3a/1a4
W3 pa3JIMYHBIX 00J1aCTEeN HAYKU U PEATbHON KU3HH
3 DYHKIUU U TPAPUKH
31 OyHknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢ynknuu. B3zaumHo oOpaTHBIE
byHKIIMHN
39 Ob6nacte ompeneneHuss U MHOXKeCTBO 3HaueHud ¢ynkuuu. Hymu dynkuun.
[TpoMexyTkH 3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HATypalbHBIM M IeNbIM IOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-Oi CTENEHU
34 Tpuronomerpudeckasi OKpY>KHOCTb, OINpPEACIICHHE TPUTOHOMETPUUECKHX (PYHKITUN
YHCJIOBOIO apryMEHTa
4 Hauana maTemMaTHUeCcKOro aHaiIm3a
41 ITocmemoBaTeIbHOCTH, CIOCOOBI 3aJaHUs IIOCIACAOBATEIbHOCTEH. MOHOTOHHEIC

IIOCJICA0OBATCIBbHOCTHU




4.2

5.1

5.2

ApudmeTrndeckass M TeOMETpUYecKash mporpeccud. beckoHeYHO YOBIBarOIas
reomeTrpuueckas mporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TI€OMETPUUYECKOU
nporpeccuu. dopmyna CI0XHBIX INPOLEHTOB. Mcnonap30BaHHME NPOrpeccuu Ajs
pellleHus peajbHBIX 3a7a4 IPUKIATHOTO XapaKTepa

MHo>kecTBa U JIOTHKA

MHoOKeCcTBO, oOIepaluyd HajJ MHOXecTBaMu. Jluarpammbl Dinepa — Benna.
[IpuMeHeHre TEOPETUKO-MHOKECTBEHHOT'O allfapara Jjisi OMHCaHUsl pPeabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

Ol'[pe,I[eJ'ICHI/IC, TE€OpEMaA, CICACTBUEC, 1OKA3aTCIIBCTBO

I'EOMETPUA

Kon
7

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
I'eomerpus

7.1

OcHOBHBIE TIOHATHSI cTepeoMeTpuu. Touka, mpsiMas, TJIOCKOCThb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aAKCHOMBI
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

1.2

7.3

7.4

B3aumHoe  pacrnonokeHue OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpeluBaromuecs mnpsiMeie. [lapaminensHOCTh MpPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajyielIbHbIE MpsIMble B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXIy TMpsMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauiebHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYpPBI HA IUIOCKOCTH: TETPa’p,
Ky0, mapaJuiesienumne1, NoCTPOCHUEe CeUeHUN

[lepnieHAUKYIAPHOCTh MNPSAMOM M IUIOCKOCTH: INEPHEHAMKYJSAPHBIE IPsIMbIE B
IIPOCTPAHCTBE, IIPSAMBIE NaPAJIENbHBIEC U IEPIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU MEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JMHEHHBIM Yroia JAByrpaHHoro yria. IlepneHaukymnsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha IUIOCKOCTh. [leprneHauKynsIpHOCTh MIIOCKOCTEH:
NPU3HAK  TEPIEHIUKYIAPHOCTH  ABYX  Iulockocted. Teopema o Tpéx
NEPIIEHUKYIIIpax

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: N-yrosmbpHas
npu3Ma, TPaHU U OCHOBAHHUS NMPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, npsMOYroJIbHBIN MTapauIeIICIINAIIE T
u ero csorcrsa. [Iupamuaa: N-yrojibHas nupamuia, TpaHd U1 OCHOBaHUE ITUPAMU/IBI,
OOKOBas M IOJIHA TOBEPXHOCTh NMUPAMUJbI, IPABHIbHAS U yceU€HHas MUpamuia.
OnemMeHThl NpuU3Mbl W nHpaMufbl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHSATHE
MIPaBUJIBHOTO MHOTIOTPaHHUKA, IPAaBWIbHAs NPU3Ma M IPABWIbHAS NUPAMHUAA,
npaBUJIbHASA TPEYTOJIbHAS NMUPaMuUa U MPaBUIbHBINA TeTpasap, KyO. [IpeacraBinenue
O TMPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadaAp M uKocadapyrue CeuyeHus
MPU3MBI U TUPAMU/IBI

7.5

CI/IMMeTpI/ISI B IPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOfI,
IJIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaX, MapajlICJICIUIICaAax, MPaBUIbHBIX
MHOI'OIrpaHHHUKax

7.6

Breruncienrne >1eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriel. [lmomans




7.7

OOKOBOW TMOBEPXHOCTH W TIOJHONH TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIA/lb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOM mpu3Mebl. [1nomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM IUpaMHIbl, TE€OopeMa O IUIOIIAIU
yceu€HHoM nupamupl. [Tonstue 06 06béMe. OObEM MUpaMu/Ibl, TPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXTY TUIOIIAIIMUA TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

BEPOATHOCTDb U CTATUCTHKA

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
[IpeacraBinenne HAaHHBIX C MOMOMIbIO Tabimun u  guarpamm. CpenHee
6.1 apudMeTHYeCKoe, MeauaHa, HauOoJbIlee W HAaWMEHbBIIEC 3HAYCHUSA, pa3Max,
JMCTIEPCHUs M CTaHIaPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CrnydaiiHple JKCIIEPUMEHTHI (ONBITHI) M CIydYallHbIE COOBITHS. OJIEMEHTapHbBIC
coObITHs (MCX0bI). BeposTHOCTH ciydaliHOTO COOBITHSA. BiHM30CTh YaCTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaliHble OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAaPHBIMU
coObITHSIMH.  BeposTHOCTM  COOBITHH B ONBITAX C  PaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMHU COOBITUSMU
6.3 Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEIMHEHHE, MPOTHBOIOJIOKHBIE
coObITHs. [Inarpammbl Ditnepa. @opmyiia ClIoKEHUs] BEpOITHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb. YMHOKEHHE BEPOSATHOCTEH. JlepeBO  CiaydailHOro
skcnepumenTa. @opmyna nonHoi BeposiTHocTH. HezaBucumble coObITUs
6.5 KomOunatopHoe mnpaBwio ymHOXxeHus. IlepectranoBku u daxrtopuan. Ywucio
coueranuii. Tpeyronpauk Ilackamns. @opmyna 6maoma HeioTona
bunaphblii cnyyaiiHeli OnBIT (WCIBITaHUE), ycnex M Heynada. HesaBucumble
6.6 ucneltanusd. Cepusi HE3aBUCHUMBIX HCIBITAaHMH 10 1epBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymm
6.7 CrnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTEN. J[MarpaMMa pacripenesieHusl.
[Ipumepsl pacnpesiesieHnii, B TOM YHCIIe T€OMETPUUYECKOe U OMHOMUAIbHOE
11 KIIACC
AJITEBPA
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
11 HarypanbHsle u niensie yncina. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenenb ¢ palmoHaIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHbIE JOrapu(MbI
2 YpaBHeHMsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaxeHU, CoAepKaLIUX JJOrapuPMbl
29 [IpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIINX CTENEHH C PAl[MOHAIBHBIM
MoKa3areieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! M1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
2.6 Cucrembpl JHMHEWHBIX ypaBHeHUI. PemieHne NpHUKIATHBIX 337ad C HOMOIIbIO




CUCTEMBI JINHEWHBIX YPaBHEHUU

2.7 CucTeMbl 1 COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUH U HEPABEHCTB

28 [TpumeHeHne ypaBHEHHUH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEMaTHUECKUX 3a/1a4
U 33/1a4 U3 pa3In4YHbIX 00J1acTe HAyKU U peasIbHOM KU3HU

3 OyHKIIUU U Tpaduku

Oynkuus. Ilepuoguueckue ¢yHkunu. IIpoMexxXyTkKM MOHOTOHHOCTH (DYHKIIUH.

3.1 MakcumMymMbl U MUHUMYMBI (QyHKUuH. HaunOonblnee W HauMeHblee 3HAUYCHUE
(GYHKLIMU Ha IPOMEXYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [Toka3zarenbHas u orapudmMudeckas GyHKIHNU, KX CBOMNCTBA U TpaduKH

3.4 Hcnonp3oBanue rpadukoB GyHKIUN A7 pelIeHus] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnons3oBanue rpadukoB  QYHKOWA IS  UCCIEAOBAHHUS  TMPOIECCOB U

3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IPU PEIIEHUM 33434 U3 JAPYrHX Y4eOHbIX
IIPEAMETOB U PEaJbHOM KU3HU

4 Hauana maTemMaTH4eckoro aHaimsa

4.1 HenpepoiBable pyHKIIMU. METOA HHTEPBAJIOB /ISl pEIICHUS] HEPABEHCTB

4.2 [TpouzBonHas GpyHkuuu. ['eomerprueckuil 1 Gpu3NYECKU CMBICI IPOU3BOIHOM

43 IIpousBosHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKAEHUS TPOU3BOIHON
CYMMBI, IPOU3BENICHHS ¥ YACTHOTO (PYHKIUI
[IpumeHeHne NPOM3BOAHON K HCCIENOBaHUIO (YHKIHMIA HAa MOHOTOHHOCTH W

4.4 sKcTpeMyMbl. HaxoxxaeHne HaubosblIero ¥ HaMMEHBIIEro 3HaueHUs (QyHKIUH Ha
OTpe3Ke
[TpumMeHeHre MPON3BOAHOM ISl HAXOXKICHUS HAWIYUIIETO PEIICHUS B MPHKIIATHBIX

4.5 3ajjayax, M ONpelesieHHs CKOPOCTH IHpoliecca, 3aJaHHOro (opMmysoil wuiam
rpaduxom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3zHbIX

47 WuTterpan, ero reomeTpuueckuil u pusnueckuil cmpici. Berarciaenue uHTerpana mo

dbopmyne HetoTona — JleiOnuiia




I'EOMETPUA

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS

6

I'eomerpus

6.1

[unuaapudeckas TOBEPXHOCTh, 00pa3yoNue HWIMHIPUIECKON TOBEPXHOCTH, OCh
UTHHIPUYECKON TMOBEpXHOCTH. L[MIMHIpP: OCHOBaHHMS M OOKOBas MOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON MOBEPXHOCTH

6.2

6.3

6.4
6.5

6.6

6.7

Konnueckast moBepxHOCTh, 00pa3yronre KOHMUYECKOH MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHMe W BeplIuHa, 0Opasyromias U OcCh,
oAb OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0oOpasyromiue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepxHocTu cheprl. Bzanmuoe
pacrioniokeHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIomaib
chepsl

N3006paxenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka HuIuHApa 1 KOHyca
KomOuHanmu Tten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPAHHUK, ONHCAHHBIN
okoJo chepsl, chepa, BliMcaHHAsI B MHOTOTPAHHUK, WJIHM TEJIO0 BpallleHus

[Tonsitue 060 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapayuienenunena u ciuenctBus u3 He€. OO0bEM muIMHApA,
koHyca. O0BEM 11apa U mIomaas chepbl

[lonoGHble Tenma B mpocTpaHcTBe. COOTHOIIEHMS  MEXAY  IUIOINAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEIl

6.8

6.9

Ceuenust uunuHApa (MapajuieibHO U NEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/sIIee Yepe3 BEPLIMHY), CeUSHMs L1apa

Bexktop Ha miockocty M B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKkTopa M0 TpEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHue 3amad, CBA3AHHBIX €
IIPUMEHEHHEM NTPABUJI ACUCTBUM C BEKTOPaAaMHU

6.10

IIpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BeKTOpA.
[Ipocreiimue 3amauM B KoOpJAuMHATaxX. YTosu Mexay Bekropamu. CkanspHoe
IIPOU3BEICHNE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIY NPSMBIMH U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/1 ITPH PELIEHUH T€OMETPUUYECKUX 3a7au

BEPOATHOCTDb U CTATUCTHUKA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

5

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

UucnoBbele XapaKTEPUCTUKHM CIIy4alHbIX BEIMYMH: MAaT€MaTH4YECKOe OXKUIaHHE,
JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHeE. [Iprmeprl mpuMeHEeHUsT MaTEMaTUYECKOTO
OKMJAaHUsS, B TOM 4YMCIE B 3aJayax M3 MOBCEJHEBHOW XH3HU. MaTemaTuueckoe
okujlaHue OMHapHOW ciyyailHOM BenmuuMHbBI. MareMaTHuecKoe OXKUIaHWE CYMMBI
CIIy4aiHbIX BEJIMYMH. MaTeMaTH4ecKoe 0XKHMJIaHWE U JUCHEepPCUsi TeOMETPUUECKOTOo
¥ OMHOMHUAJIBHOTO pacIpeeeHHH

3akoH OOJBIIUX YUCEN M €ro poJib B HaykKe, MpUpoae U olriecTBe. BrIOOpOUHBIH
METOJ UCCIIEJOBAHUN

5.3

IIpumepsl  HENpepbIBHBIX  CIy4alHbIX BenW4MH. [loHsATHE O IIOTHOCTH
pacnpeneneHus. 3agaqy, IPUBOALINE K HOpMAIbHOMY pacnpezenenuto. [lonsatue o
HOPMAJILHOM pacIpeIeIeHuu




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA30OBATEJBHON
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

AJITEBPA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3oBaHus

Brnanenue merogamMu J10Ka3aTenbCTB, AJITOPUTMAMM PEIICHHS 3a/1ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH IMOHATUSIMH: OIpE/ICICHHUE,
aKCHOMa, TeOopeMa, CJIEACTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATDH
o0paTHOE U MPOTHBOIIOJIIOKHOE YTBEPXKICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTeMAaTHYECKOW MHIYKLHH;
MPOBOJIUTh  JIOKA3aTEJIbHbIE PACCYXKICHUS MpPU PELICHUHU 3aj]ad,
1 OLICHUBATh  JIOTMYECKYH)  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
ONEpPUPOBATh MOHATUSAMHU: MHOXKECTBO, MOJMHOXECTBO, ONEpaluy Hajl
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
amnmnapart JJIs ONIMCAHMS PEATIbHBIX IIPOLECCOB U SIBICHUHN U IIPU PELLICHUU
3aJa4, B TOM YHCJIE€ M3 JAPYruxX Y4eOHBbIX MPEIMETOB; YMEHHE
OTepupoBaTh MOHATHAMHU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBAaTh TIpadbl pPa3TUIHBIMUA
crocobaMu; UCIOJIb30BaTh rpadbl MpU pPelIeHUH 3a1a4

YMmenue onepupoBaTh MOHATHUSIMU: HATYPAIbHOE YHUCIIO, LEJIOE YHCIIO,
CTEIEHb C LENbIM MTOKa3aTesieM, KOPEHb HaTypalbHOM CTENEHH, CTEIECHb
C palMOHAJIIBHBIM  TIOKa3aTeJeM, CTENEeHb C  JICUCTBUTEIbHBIM
nokasareneMm, JiorapudM UYHCIa, CHHYC, KOCHHYC H  TaHTEHC
MPOU3BOJIBHOTO YHCJa, OCTATOK IO MOAYJI, PalMOHAIBHOE YHUCIIO,
HMppalOHAaJIBbHOE YuCIIOo, MHO>KEeCTBa HaTypaJbHBIX, LETbIX,
pallMOHAIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHBIIMNA OOIIM AETUTEeNh W HauMEHbIee
oO1ee KpaTHOE, aNTrOpuT™M EBKIIMIA MpU pEelIeHUH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMU ~ TO3ULMOHHBIMU  CHUCTEMAaMM  CUMCIICHUS; YMEHHUE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUM W MPeoOpa3oBaHUsI BBIPAXKEHUU CO
2 CTeHeH}IMI/IU u jorapudmamu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX
BBIPAXKEHUI; YMEHUE ONEPUPOBATH MOHATUSMHU: TMOCIIEI0BATEIBHOCTD,
apudmernueckas Iporpeccus, reomeTpuyeckas rporpeccus,
OECKOHEYHO yOBbIBaOIIas TeOMETpUUYecKass TMPOTPeccus; yMeHHue
3a1aBaTh NOCJIEN0BATEIBHOCTH, B TOM YHCIIE C IIOMOLIBIO PEKYPPEHTHBIX
dbopMy; yMEHHE ONEPUpPOBATh TMOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJIb U apI'yMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell (reoMeTpuueckas,
TpUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apupMeTUUECKHe JEeUCTBUS C KOMIUIEKCHBIMA YHCJIaMH; TPUBOJUTH
MPUMEPBl  HUCHOJIB30BAHUSI  KOMIUIEKCHBIX  YHCEN;  ONEPUPOBATh
MOHATUSIMHA: MaTpuma 2X2 u  3X3, onpenenuTesb  MaTPUIbI,
T€OMETPUUYECKUI CMBICIT ONIPEAECITUTENS

3 YMeHue omnepupoBaTh MOHATHUSAMHU: PALMOHAIBHBIE, UPPALMOHAIIBHBIE,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUECKHE




YpPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEpPUPOBATH
MOHATUSIMU: TOXIECTBO, TOKIECTBEHHOE NMpeoOpa3oBaHHE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMAa YPaBHEHUH M HEPABEHCTB, PaBHOCUJIbHOCTH
YpaBHEHU, HEPAaBEHCTB W CHUCTEM; YMEHHUE pellaTh YypPaBHEHMS,
HEPABEHCTBA M CHUCTEMbl C IOMOILBIO Pa3IMYHBIX NPUEMOB; peUIaTh
YpAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMbl C NApaMETPOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEILICHHUS MAaTEMaTU4YECKHX
3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

VYMeHHe onepupoBaTh MOHATUSMH: (yHKIMSA, 4YETHOCTH (yHKUIUH,
HNEPUOIMYHOCTD (DYHKIIMHM, OrPAaHMYCHHOCTh (YHKIUH, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (YHKIMH, HauOOJIblIee U HAMMEHbIIee 3HAUYCHUS
(GyHKIMU HA TPOMEXKYTKE, HeNpepbIBHAs (DYHKIHSA, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBas U BTOpasi MPOU3BOHAs (PYHKINHU, TEOMETPUIECKUI U
¢u3nveckuif CMBICT TPOM3BOJHON, NEPBOOOpa3Has, OINpeneIEHHBIN
UHTErpajl; YMEHHE HaXOIUTh AaCHUMHOTOTHI rpaduka (QyHKIUH; yMEHHE
BBIUUCIIAT  TPOM3BOJHBIE CYMMBI, IIPOM3BENEHHS, YacTHOTO U
KOMITO3ULIMY (PYHKIIMH, HaXOAUTh YpaBHEHHE KacaTeIbHOH K rpaduxy
(GyHKIMU; yMEHUE HAXOTUTh IMPOU3BOIHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHE HCIIOJIb30BaTh MNPOM3BOAHYIO [UI HWCCIEIOBAaHUS (QYHKIIHH,
HAXOJUTh HAWOOJbIIME M HAWUMEHBIIWE 3HAYCHUS (YHKIWN; CTPOHUTH
rpa¥Ku MHOTOYJICHOB C MCIIOJIL30BAHUEM alllapara MaTeMaTHYECKOTO
aHaM3a; TPUMEHATH TPOM3BOJHYIO JJISi HAXOXKJICHHUS HAWIY4IIeTO
peUIeHUs] B NPHUKIAJAHBIX, B TOM YHCIIE COLUAIBHO-DKOHOMHYECKHX M
¢u3nUecKkrx 3aaa4ax; HaXOAUTh TUIOMIAIN U 00BbEMBI (PUTYP C TIOMOIIBIO
UHTErpaja; MPUBOAUTH IMPUMEPHl MaTEMaTUYECKOTO MOJCITUPOBAHUS C
noMoIbio AudQepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, oOpaTHas
GbyHKLUSA, KOMIO3UIUS (YHKUUH, JTUHEWHas (yHKUIMSA, KBaJpaTHYHAs
byHKIMS, panmoHanbHas byHKIMS, CTEIECHHAs ¢byHKIMS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3zaTelbHas U Jorapupmuueckas (QyHKIUU; YMEHHUE
CTpOUTh TpadUKU H3y4EHHBIX (YHKLUHH, BBINOJIHATH MpeoOpa3zoBaHUs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH IJIs1 U3YUEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
3aJa4 U3 peaibHOM U3HU; BhIpaXaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY
BEIMYMHAMU; UCIOJIb30BaTh CBOMCTBA W Tpapuku QyHKIUH 11
pellleHns] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOODAWMHATHOM IUIOCKOCTM MHOJKECTBA PEIICHUN YpaBHEHWUH,
HEPABEHCTB U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 3aa4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3314l U3 00JaCTH YIpaBJIeHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJOBAThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPABJIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJIEIUPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armnapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3ybTaT

YMeHue onepupoBaTh NMOHATUSIMU: CpefiHEee apupMeTHUecKoe, MeIuaHa,




HauOosplllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEpCHs,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
UHTEPIPETHPOBATh HMH(GOpPMAIHMIO, TPEACTABICHHYI0 B TalnMuax, Ha
JIrarpamMMax, rpadukax, OTpakarollyto CBOWCTBA PEAbHBIX MTPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TaOIHIl U TUArpaMM;
UCCJIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4eckux METOJOB W  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIC HAONIOACHUS C IOMOINBIO JHarpaMm
pacceuBaHys U JINHEWHOU PErpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIyYalHBIA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSTH
(GOpMyNbl CIIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (HopMyiy NOJHOU
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKoe O)KHUJaHHWe, AMCIEpCUss U CTaHJApTHOE OTKIIOHEHUE
CIlyuallHOW BeNMYUHBI, (YHKIUW paclpelesieHus W  IUIOTHOCTH
PaBHOMEpPHOTrO, IMOKa3aTeJIbHOIO U HOPMAJIBHOIO pPacCHpeleseHHIA;
YMEHHE WCIIONb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNCHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METO/ABI BBHIOOPOYHBIX HCCICAOBAHUI, YMEHHE MPHBOIAUTH NPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHl M PACCYKICHHS IS PEIICHUS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOJIETTb M HHTEPIPETHPOBATH TIOJTYICHHBIA PE3YIIbTAT

YMeHue onepupoBarth IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH  Yrod,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YIroJ, CKPEIIMBAIOLIMECS IPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydeHHbIE (DAKTBI M TEOpeMbl IJIAaHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTe€MaTU4eCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUIMU IPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATUSAMU: TUIOHIAAb (GUTYpBI, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUHCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomans cepsl, MIONaab
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,
IpAMOYTOJIBHOI'O IMapauiCICnuieaa, nupaMuabl, HIpPU3Mbl, HUIAHApPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHYCa W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHHIO, CEUCHHE Iapa, IUIOCKOCTh,
Kacaromasicss cdepbl, HUIUHApPA, KOHYCa, YMEHHE CTPOWUTH CEYCHHUE
MHOTOTpaHHHKA, N300pakaTb MHOTOIPAHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAIllCHHUsI, UX CEYCHHS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
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yYMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
bopMynupoBaTh OMpeesIeHNs U3y4aeMbIX (DUTYp, BBIABUTATh TUIIOTE3bI
0 CBOHMCTBAaxX W NMpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NUYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
IIOCTPOEHUS

YMeHue onepupoBaTh NOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbI MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOM00MSA, TOMO00HBIE (GUTYPBI;, YMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXWUTEKTYpE; HCIIOJIb30BaTh IE€OMETPUUECKUE OTHOIICHUS
OpU PELICHWW 3a/1a4; HAXOAWUTh T€OMETPUYECKHE BEIMYMHBI (JIMHA,
yroi, Iomaab, o0bEM) HpHU peUIeHHH 3aJad U3 JPYruxX Yy4eOHBIX
NPEIMETOB U U3 PEaTbHOM KU3HU; YMEHHE BBIYUCISATH T€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOHIa/b, O0BEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONB3Yysl M3Yy4eHHBIE (DOPMYNIBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUJbI, TPU3MBI, KOHYCA, IWIKHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, IPSMOYTOJIBHOTO MapajuleienuIesa, MUpaMuibl, TpU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHUE HAaxOJUTh OTHOIIEHHE OOBEMOB
110JI00HBIX GUryp
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YMeHre onepupoBaTh HOHATHSIMHE: MPSMOYTOJbHAs CHCTEMa KOOPAUHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpa Ha YHCIIO, PA3JIOKCHHE BEKTOpa MO 0a3ucy,
CKaISIPHOE TIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YTOJI MEXIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIS pEIICHWs] TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX Y4eOHbIX
PEIMETOB
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YMenue BbIOMpaTh NOAXOMALIMI METOJ JUId pelIeHHs] 3ajauu;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKA B U3YYCHUH MPUPOAHBIX U
OOLIECTBEHHBIX TMPOIECCOB U  SIBICHUH; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAWTH
IIPUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHWCKOM W  MHPOBOU
MaTEeMaTU4YeCKON HayKu




I'EOMETPUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Brnanenue meronamu JI0Ka3aTeNbCTB, ITOPUTMAMH pEIICHUS 3a]ad;
yMeHHe (GOpMyIHpOBaTh W ONEPUPOBATh IOHATHSIMHU: OIpEICIICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, [I0KA3aTENIbCTBO,
pPaBHOCWIIbHBIC (POPMYIHPOBKH; IPUMEHATH UX; YMEHUE (OPMYITHPOBATH
00paTHOE M MPOTUBOIIOJIIOKHOE YTBEpPXKJIEHHUE, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BATh METOJ MAaTeMaTHYECKOH HMHIYKIHH;
MNpOBOAWUTL  AOKA3ATCJIBHBIC PpACCYKACHUA ITIpW PCIICHUMU  3ajad4,
OLICHMBATh  JIOTUYECKYI0  TPAaBHIBHOCTH  PACCYXICHHH; YyMEHHUE
ONCpHUpOBaATh MOHATHUAMU: MHOXKCECTBO, IMOAMHOXKCCTBO, OIICpalli Hall
MHO)KECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHO)KECTBEHHBII
arrmapar JJis1 onrucanus pCaJIbHbIX IMPOLECCOB U SIBJICHUHN U IIpu pCUICHUA
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX IIPEIMETOB; YMEHHE
OTIepHPOBATh MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad HA
IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3TUYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJIbHOE 4YMCIIO, LEJI0€ YHCIIO,
CTEIEHb C LEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTEIIEHHU, CTEIIEHb
C PpalMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JICHCTBUTEIIBHBIM
nokasarenaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOIO YHCIA, OCTATOK IO MOIYJIO, PAalMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypajbHBIX,  LEIBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHUCEJ, YMEHHE HCIIOJIb30BaTh
IPU3HAKKU JIeIMMOCTH, HAaUMEHBUIMHA OOIIMIl AenuTenb M HauMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemeHnu 3agad; 3HaKOMCTBO €
pa3sIMYHBIMM  IIO3ULMOHHBIMU  CUCTEMaMU  CYMCIIEHHS;  YMEHHE
BBITNIOJHATh BBIYMCICHUE 3HAYEHMH M MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTENEeHsAMU M Jorapupmamu, Mmpeodpa3oBaHus APOOHO-pAlMOHAIBHBIX
BBIPDAKCHMI; YMEHHE ONEPHUPOBATh MNOHATHSAMU: IOCIEI0BATEIBHOCTD,
apudmMeTHuecKas rporpeccus, reoMeTpudecKas rporpeccus,
OeCckOHEUHO yObIBaloIlass TIeOMETpHYEcKass MpOrpeccus; yMEHue
3a/1aBaTh MOCJIEIOBATEIbHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX
bopMyJ; yMEHHE ONEpUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMITJIEKCHBIE YHCIIA, MOAYJIb U apTYMEHT KOMILIEKCHOTO
yhcna, (¢GopMa 3amucH  KOMIUIEKCHBIX 4YHcel (reoMeTpuyeckas,
TPUTOHOMETpHUYECKass U  anreOpauyeckas); yYMeTb HPOU3BOJIUTH
apumeTnyecKkue MAEUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
IpUMEPBl  HCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUPOBATH
MOHATUSAMM: MaTpuma 2x2 | 3%3, OIpefenuTeslb  MaTpULBI,
T€OMETPUYECKUI CMBICII OIPEIETUTEINS

YMeHHe OomnepupoBaTh IMOHATUSAMHU: PALMOHAIBHBIC, UPPALMOHAIIBHBIE,
MOKa3aTelbHbIE, CTEIEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YpPAaBHCHUN U HEPABEHCTB, PABHOCWIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB W CHUCTEM; YMEHHE peIlaTh YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI) PA3NIMYHBIX IMPUEMOB; PEIIATH




YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBbl C IApaMETPOM; IPUMEHATH
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI [UIsl PELICHHUsS MaTeMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIACTeH HAYKU U peabHOU )KU3HU

YMeHue onepupoBaTh MNOHATHUAMH: (QYHKUIWSA, YETHOCTH (DYHKIUH,
HNEepUOANYHOCTh (YHKIUH, OTPaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (YHKLIWHU, HAUOOJbIEe ¥ HAUMEHbINEE 3HAUYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HeTpephIBHAs (PYHKIHS, aCHMIITOTHI Ipaduka
¢yHKUIMY, TIepBasi ¥ BTOpasi NIPOU3BOIHAS (YHKIUU, TCOMETPUUECCKUN U
¢u3nYecKuii CMBICT TPOU3BOAHOW, NEPBOOOpa3Hasi, ONpeNeIEHHbINH
MHTETpajl, YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIYHCIIATH NPOU3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOIO H
KOMITO3UIIMN (YHKIUH, HaXOJUTh YpaBHEHHME KacaTelbHOW K rpaduky
(GYHKIMM; yMEHHE HAaXOJUTh HMPOM3BOAHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJIsI HCCIENOBaHHUS (YHKIUH,
HAaXOJUTh HAWOONbIIME ¥ HAaUMEHBIIWE 3HAYCHUS (QYHKIMW; CTPOUTH
rpadiKu MHOTOWICHOB C WCIOJB30BAHUEM amlapara MaTeMaTHYecKOTro
aHaJM3a; TPHUMEHSATH NPOU3BOMHYIO JUIS HAXOXKICHUS HAWITYYIIEero
pelieHusT B NPUKJIAIHBIX, B TOM YHCIIE COIHAIbHO-I)KOHOMHYECKUX H
du3nyecKux 3aqadax; HaXOAUTH IUIOMAAN U 00BEMBI (DUTY C TTIOMOILBIO
MHTETpajia; MPUBOIUTH MPUMEPHl MAaTEMaTHYECKOTO MOJCIHPOBAHUS C
nomonuipio A dhepeHnanbHbIX ypaBHEHHH

YMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKIMSA, KOMIO3ULMS (QYHKIUHM, JuHelHas (yHKIUS, KBaIpaTU4yHas
byHKIHS, panoHaibHas byHKIHS, CcTeneHHas byHKIHS,
TpUrOHOMETpHUYeckre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
byHKUMM, mOKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTH TpapUKU H3YyYCHHBIX (YHKIWH, BBIIOJIHATH MPeoOpa3oBaHUS
rpaduKoB (YHKLHUH, UCTIOIB30BaTh TPapUKH sl U3yUEHUS NPOLIECCOB U
3aBUCUMOCTEH, TPU pelIeHUH 3a7ad U3 APYrHX YYeOHBIX MPEIMETOB U
3aJjay U3 peabHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rTpadukm QyHKOMA uIs
pelleHHs] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
NPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTU yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHCTEMBI IO YCIOBMIO 3a/ladyM, HCCIEI0BAaTh IOJYyYEHHOE pPEIIECHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
peasibHble CHUTYyallMM Ha SI3bIKE MAaTeMAaTHKH; COCTaBJISITh BBIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBbl 110 YCIOBHIO 3aJ]la4H,
UCCIIIOBaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHMEM  arrmapara
anreOpbl, UHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHIecKoe, MeanaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
MHTEPIPETUPOBATh MH(GOpPMAIMIO, MPEACTABIEHHYI0O B TaliHIax, Ha
quarpaMmax, rpadukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOLECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOUIbIO TAOJIUI] U IUarpaMM;
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UCCJIE0BAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHS C TOMOINBIO JHarpaMm
paccerBaHMs U JMHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC GaKTHl U POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJaHUEe, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOM BeNWYMHBI, (DYHKUMM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, IMIOKA3aTEJIbHOTO U HOPMAJIBHOTO paCIpeeiICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieNieHud Jyis
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIINX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJIEIOBAHUMN; YMEHUE TPUBOIUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO IepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS TS peLICHUS 3a7aY;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh
BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH OTYyYEHHBINA PE3yabTaT

YMeHHe omepupoBaTh IMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJA, IUIOCKUH yroi,
NBYTPaHHBIA yroJl, TPEXTPAaHHBIM Yroji, CKpeUIMBAIOUINecs MpsSMBbIe,
MapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSMBIX M IUIOCKOCTEH, yrou
MEXIY MPSMBIMHU, YTrOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
MJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JI0 TUIOCKOCTU, PACCTOSTHUE MEXIY
MPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMU; YMEHUE UCIIOIb30BATh MIPU
pEeIICHUH 3a/1ad U3Y4YeHHbIC (DAKThI U TEOPEMbI TUIAHUMETPUM, YMEHUE
OIICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpA; CTPOUTH
MaTeMaTUYeCKHEe MOJIEIH C TOMOIINBI0 TEOMETPUYECKUX TOHATHH WU
BEJIMYMH, pelIaTh CBsI3aHHBIE C HUMH MPAKTUYECKUE 3aaUU

YMeHue onepupoBaTh NOHATHUSIMM: IUIOWAAb (UTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHME MHOTIOIDAaHHUKA,
KyO, mnapajuienenunen, Npu3Ma, OUpaMuaa, (urypa U IOBEPXHOCTh
BpallleHHs, LUWIMHIpP, KOHYC, Hap, cdepa, IIomaas cdepsl, MmIounanb
MOBEPXHOCTU NHUPAMUJBI, MPU3MBI, KOHYyca, IWIMHIApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapaljIeNIeuIeaa, MUpaMUAbl, NPU3MBI, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUSI KOHyCa W IWIMHIPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromascss cdepsl, LHUIMHIPA, KOHYCA; YMEHHUE CTPOUTh CEUeHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOI'PAaHHHUKH, (PUTYpBI U MOBEPXHOCTU
BpaIlleHHUs1, UX CEYCHHUS], B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
(bopMynUpoBaTh OMpEENIeHNs N3Y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax M NpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
ONpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio @uryp 1o
pa3NMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJIUMBIE JONOJHHUTEIbHbIE




MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATHUSMH: JIBUKEHHE B  IPOCTPAHCTBE,
napajieNIbHbli MepeHoC, CUMMETPUs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue 10a00UsA, MOAOOHBIE (UTYpPBI;, YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUIYpHI, B TOM YMCJE B IIPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIIb30BaTh T€OMETPUYECKHE OTHOLICHHUS
IOpU PELICHUWU 3a/a4; HaXOAWUTh IEOMETPUYECKHE BEJIMYMHBI (IJIUHA,
yroj, IUIOMAAb, OOBEM) MpH pEUICHWH 3a1a4 M3 APYruX Y4eOHBIX
IPEIMETOB U U3 PealbHOMN KU3HU; YMEHHUE BBIYUCIATH T€OMETPUYECKUE
BEIIMYUHBI (JUIMHA, YTOJ, IUIOIIA/b, OOBEM, IUIOLIAAh IMOBEPXHOCTH),
UCMONb3Yysl W3y4eHHble (DOpPMYJBl M METOABI, B TOM YHCIE: ILIOMIAMb
MOBEPXHOCTU MHUPAMUIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAAb ChEpBI;
00bEM Ky0Oa, NMPsIMOYTOJIBHOIO MapajulesienuIesia, MUpaMUIbl, MPU3MBI,
IIMHIPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB
oI0OHBIX QUryp

VYMeHue onepupoBarh MOHATHAMU: NPSIMOYTOJIbHAsS CUCTEMa KOOPIUHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPJIMHATBl BEKTOpa, CyMMa BEKTOpOB,
IPOM3BEACHUE BEKTOpPAa Ha YHUCIO, DPa3JIoKEHHE BeKkTopa 1o Oasucy,
CKaJIIpHOE IIPOM3BEICHUE, BEKTOPHOE IIPOM3BEAEHUE, Yrol MEKAY
BEKTOpaMH; YMEHHE HUCIOJb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUIS pelIeHHWsl TEeOMETPUYECKHX 3aJad W 3aJad JpYyrux Y4eOHBIX
PEIMETOB

VYMeHue BbIOMpaTh NOAXOASIIMM METOJN Ui pEeleHHs 3allauu;
IIOHUMAHNE 3HAYMMOCTH MAaTEeMaTUKM B HW3YYEHUU I[PUPOAHBIX H
OOIIECTBEHHBIX IPOLECCOB M  SIBIICHUM; yMEHHE paclio3HaBaTb
IIPOSIBJICHUE 3AaKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOAMTH
IIPUMEpPbl  MAaTEMATHYECKUX OTKPBITUM POCCUHCKOM M MHPOBOU
MaTE€MaTU4YeCKON HayKu

BEPOATHOCTDb U CTATUCTHUKA

Kon
NMpoBepsieMoro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHUA K NPeAMETHBIM pe3y/JbTaTaM 0CBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI CPeIHEro 001ero
o0pa3oBaHus

Bnanenue Meronamu J0Ka3aTeNbCTB, AJITOpUTMaMH pelICHUs 3a/ad;
yMeHue (¢GopMyIMpOBaTh U OINEPUPOBaTh TMOHATHAMM: OINpE/AEICHHUE,
aKCUOMa, TeopeMa, CIEeACTBUE, CBOWCTBO, IPU3HAK, JIOKA3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKH; MPUMEHATh HX; YMEHHE (OpPMYJIHPOBATh
o0paTHOE€ M NPOTHBOIOJIONKHOE YTBEP)KIEHUE, MPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEDBI, HCIIOJIB30BATh METOJ MAaTEeMAaTHYECKOM HMHIYKLUH;
MIPOBOAMTD JI0Ka3aTeIbHbIE PACCYXACHUS MPU PEIICHUH 3aj]lad, OLEHUBATh
JOTUYECKYI0  TPAaBWJIBHOCTb  PACCY)KIEHUH; yMEHME  OIEpUpPOBAThH
MOHATUSIMH: MHOKECTBO, TOJMHOKECTBO, OIEpaly HaJ MHOXKECTBaMHU;
YMEHHE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JJis ONMUCaHus
pEAIbHBIX NPOLIECCOB U SBJIECHUN M IPU PELICHUM 3a]a4, B TOM YHUCIIE U3
IpYrux y4eOHBIX MPEAMETOB; yMEHHE OINepUpoBaTh MOHATUSAMU: Tpad,
CBSI3HBIM Tpad, nepeBo, IMKI, rpad Ha IMIOCKOCTH; YMEHHME 3a7aBaTh U
ONMKCHIBATh Tpadbl Pa3IMYHBIMU CIOCO0aMU; HCMOIb30BaTh Trpadbl Mpu
pEeILIeHnN 3a1a4

YMenue ONCpHUpOBATh MOHATUAMH: HATYpPAJIbHOC 4YHCJIO, HCJI0C 4YHUCIIO,




CTENEHb C IIEJIBIM IOKa3aTelIeM, KOPEHb HATYPaJbHOM CTENEHHU, CTENEHb C
paLMOHATIBHBIM II0Ka3aTesleM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTeleM,
jgorapupM YHucia, CUHYC, KOCHHYC M TAaHTCHC IPOM3BOJLHOIO YHCIA,
OCTaTOK [0 MOJYJI0, PAalMOHAJIBHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HaTypallbHbIX, LIETbIX, PALIUOHAJIBHBIX, JEHCTBUTEIbHBIX YHCE;
YMEHHE HCIOJb30BaTh MPU3HAKM JEIUMOCTH, HAMMEHbUIMHA OOIui
JenuTeNs W HauMeHbIee ofmee KparHoe, anroputM EBkiampma npu
peLIeHUH 3a/la4; 3HAKOMCTBO C Pa3jIMYHbIMU MO3MIIMOHHBIMM CHCTEMAMU
CUHCIJICHUS; YMEHHE BBIMOJHATH BHIYMCICHUE 3HAUYCHUH U MpeoOpa3oBaHUs
BBID@KEHUI cO cTeneHsaMu U Jorapupmamu, npeoOpa3oBaHUs IPOOHO-
pallMOHaJbHBIX  BBIPAKEHUH;  YMEHHE  ONEpPUpPOBaTb  IOHATUSMHU:
II0CJIEI0BATENbHOCTh, apuMeTHyYecKass IpOrpeccus, IeOMeTpHuYecKas
nporpeccusi, OECKOHEUHO yObIBamolas TeOMETpUYecKasl Iporpeccus;
yMEHHUE 3aJaBaTh IIOCJIEIOBATENIBHOCTH, B TOM YHUCIE C IOMOLIbIO
PEKYpPpPEeHTHBIX (HOpMyJ; YMEHHE ONEpUPOBATh MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TPUTOHOMETpHUUYECcKas M  anreOpauyeckas); YMETb
NPOU3BOIUTH apU(METHYECKHE JEHCTBHSA C KOMIUIEKCHBIMH YHUCIIAMH,
HIPUBOAUTE IPUMEPHI MCIIOJIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEepUpPOBaTh
HNOHATUSIMM:  MaTpuia 2x2  u  3x3, omnpeienuTenb  MaTpHIIb,
reOMETPUUECKUI CMBICI ONPEAETUTENS

YMeHHe OmnepupoBaTh MOHATUSAMM: palUOHAIbHBIC, WPPALMOHAIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUYECKUE
YPaBHEHHUs M HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUAMHU:
TOJKAECTBO, TOXKIECTBEHHOE INPEoOpa3oBaHME, YPABHEHUE, HEPAaBEHCTBO,
CUCTEMAa YPAaBHEHMM M HEPABEHCTB, pPAaBHOCHUJIBHOCTH YypPaBHEHUH,
HEPaBEHCTB U CHUCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO PAa3JIMUHBIX MPUEMOB; DPEIIATh YPaBHEHHUs, HEPABEHCTBA U
CHUCTEMBI C ITApaMETPOM; IPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CHUCTEMBI
JUI PELIeHHsT MaTeMaTMuYecKUX 3ajad M 3aJad U3 pasziIMyHbIX objacteit
HAyKHU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIMS, YETHOCTb (QYHKIMH,
HNEPUOJIMYHOCT (PYHKIMHM, OrPaHHMYEHHOCTh (YHKIHMHU, MOHOTOHHOCTh
GyHKIMHM, 3KCTpeMyM (YHKIUHU, HauOoiblllee W HaWMEHbIIEe 3HAUCHUS
(GyHKLIMU Ha MPOMEXYTKe, HelpepbiBHAs (DYHKIMS, acCUMITOTHI rpaduka
GyHKIMM, TepBas M BTOpas MPOM3BOAHAS (DYHKLMH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICT  IPOM3BOJHOW, IepBOOOpa3Has, ONpeAeaEHHbIH
UHTETpall; YMEHUE HaXOJAWUThb AaCHUMITOTHl Tpaduka QYHKUMH; YMEHHUE
BBIUNCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIUU
GyHKIMA, HAXOAUTH YpaBHEHUE KacaTeIbHOU K rpaduky GyHKIINN; yMEHUE
HaXOJUTh TMPOU3BOJIHBIE JIEMEHTApHBIX (YHKIMH; YMEHHUE HCIIOJIb30BATh
MIPOM3BOJHYIO JJI MCCIeAO0BaHUs (QYHKIMM, HAXOAWTh HaUOOJbLINE U
HalMEHbIIME 3HaueHUs (QYHKUUN; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCIIOJIb30BaHMEM  ammapaTa MaTeMaTH4eCKOro aHauuz3a; I[pPUMEHSTh
IIPOU3BOJIHYIO JUISl HAXOXKJEHUS HAWIyYLIEro pELIeHUs B NPUKIATHBIX, B
TOM 4YHCJI€ COIMAIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAUTh
IUIOIAAN U 00BbEMBI (UIYp C TIOMOIIBIO MHTErpaja; MPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOro MOJEIHUPOBaHHUS C TMOMOIIBI0 U depeHIHaTbHBIX
YpaBHEHUNU




YMeHue onepupoBaTh MOHATHAMU: rpaduk GyHKUINH, oOpaTHas (yHKUUS,
KOMITO3HITMS (YHKIMMA, JUHEHHas QyHKOUSA, KBaapaTU4Has QyHKIUS,
paunoHanbHass (YHKUUSA, CTeNeHHas (YHKIHSI, TPUTOHOMETPHUYECKUE
(GyHKIIMU, OOpaTHBIE TPUTOHOMETPHUYECKUE (QYHKIWHU, IOKa3aTeNbHAS |
jgorapupmuueckas (QYHKIHUW; yMEHHE CTPOUTh TpauKu H3y4EHHBIX
(GYHKIMHA, BBITIOJHATH MpeoOpa3oBaHus rpadukoB (HYHKIHUHA, UCIIONH30BaTh
rpaduKy Ui U3y4YEeHHUs MPOLIECCOB U 3aBUCHMOCTEH, MPU pEIIeHUH 3amady
U3 JIPYTUX Y4eOHBIX MPEIMETOBU 3aJad M3 PEaJbHON KHU3HH, BBIPAKAThH
dopMynaMu 3aBHCHMOCTH MEXIY BEITMUYMHAMM; HCIIOJIB30BaTh CBOWCTBA M
rpaduku  QYHKIMA s pemieHusl ypaBHEHHWW, HEPaBEHCTB W 3alad C
napameTpamMu; H300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBa
pelleHHd ypaBHEHU, HEPABEHCTB M UX CUCTEM

VYMeHue pemarbh TEKCTOBBIE 33Jaydl Pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOICHTHI, TOJM ¥ YacTH, Ha JBWXKEHHE, PadOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJOIH, 33Jayd U3 00JacTU YIpaBlIeHUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTABJIATH BBIPAKEHUS, ypPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHIO 3aayd, HCCIEN0BATh IIOJIYyYEHHOE pELICHUE U
OLICHMBAaTh IMPaBIONOJOOHOCTh PpE3Yy/lbTATOB; YMEHHE MOJIEIUPOBAThH
pealbHBIE CUTYallUM Ha SA3BIKE MAaTEMATHKH; COCTaBIATH BBIPAKEHHUS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCJIOBUIO 3a/1a4i, UCCIIEI0BATH
IOCTPOCHHbIE ~ MOJIEIM  C  HUCIHOJb30BAHMEM  ammapata  anreopsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: CpelHee apupMETHIEeCKOe, MEIHaHa,
HauOoJblllee U HaMEHbIee 3HAYCHMS, pa3Max, JUCIEepPCHUs, CTaHIIaPTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHUPOBATH
uH(pOpMalLIMIO, TIPEJICTABICHHYIO B TaOlWIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX MPOIECCOB M SIBICHUMN; MPE/ICTABIATH
uH(pOpMaIlMI0O € TIOMOIIbIO TaONHWII W JAUarpaMM; HCCIeI0BaTh
CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C NPUMEHEHUEM TrpadUuuecKux
METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpapUUecKH UCCIEI0BATh COBMECTHBIE
HaOJIOJICHUS C TTIOMOIIBIO TUarpaMM PacCeUBaHUS U JTUHEHHOM perpeccuu

YMeHune oneprupoBaTh IOHATUSAMM: CIIYYalHBIM ONBIT M  CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYMUCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpapUUEeCKUX METOJO0B; IMPUMEHSThH
GopMyJibl CIIOKEHHMSI M YMHOXXEHMSI BEpOsITHOCTEH, (opMmyiny MOITHON
BEPOSATHOCTH, (popmyny bepHymnu, komOuHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepUpPOBaTh
MOHATUSAMM:  Clly4aiiHass BEIWYMHA, PpACIPEIEICHUE BEPOATHOCTEM,
MaTE€MaTU4eCcKoe OKHMJIAHHWE, IUCIEPCUS M CTaHAAPTHOE OTKJIOHEHHE
CllyyallHOW  BeJWYMHBI, (YHKIMUM  paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEJIbHOIO U HOPMAJIBHOTO PAacClpeicIeHUN; YMEHNE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIpPEACIICHUN Ul pELICHUs 3a1ad;
3HAKOMCTBO C TOHATUSMU: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOYHBIX
UCCIIE/IOBaHMI; YMEHHE IPUBOIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBaThH
MOHATUSMU: COYETaHUE, IIEPECTAHOBKA, YHCIO COYETAHHUM, YHUCIIO
nepectaHoBokK; OWHOM HblOTOHA; yMmMeHHEe NPUMEHSTh KOMOWHATOPHbBIE
dakThl M pacCyXIeHHsS JUIs pEIIeHUs 3a]ad; OLEHUBATh BEPOSTHOCTH
peasibHbIX ~ COOBITHH;  COCTaBJIATH  BEPOSTHOCTHYIO  MOJAENb U
UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT




YMeHue omnepupoBaTh  MOHSATUSMM: TOYKa, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, JIyd, BEIUUMHA YTJIa, IUIOCKUN yroil, ABYTPaHHbIN
yroJi, TpEXIpaHHBIM YroJl, CKpellMBaroIIMecs MpsiMble, NapauIeIbHOCTh U
NEePIEeHIUKYISAPHOCTD MPSMBIX U IUIOCKOCTEH, Yo MeXay MPSIMBIMU, YTOJ
MEXy NPSAMOHN M IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSMHU, PACCTOSIHUE OT
TOYKH O IJIOCKOCTH, PACCTOSHUE MEXIY HPSIMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/1ad H3Y4YCHHbIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHHUE OLIEHHUBATH pa3Mepbl OOBHEKTOB
OKpYXaloIIero MHpa; CTPOUTh MAaTEMaTUYECKHME MOJIENM C IIOMOIIbIO
r€OMETPUYECKUX TMOHSATUM M BEJIMYMH, pEIlaTh CBS3aHHBIE C HUMH
IIPAKTUYECKHE 33]1a4H
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAnb (GUIypbl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, NPABWIbHBII MHOTOTPaHHHUK, CCUYCHHWE MHOTOTPAaHHHUKA,
Ky0, mapajuienenuiesn, Npu3Ma, NOUpaMuaa, Qurypa U TMOBEPXHOCTb
BpallleH!s], LWIMHIP, KOHYyC, IIap, cdepa, IUIOMAAb cepsl, IUIONIaIb
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYCa, LWIMHJIpPA, O00BEM KyOa,
IpPSMOYTOJBHOTO —Mapalieienunena, TUPAaMHIb, T[PHU3MbI, LHIMHIPA,
KOHyCa, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHS KOHyca M IWJIMHIPA,
napajulelibHble OCH WM OCHOBaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacamomascs chepbl, OUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYCHUE
MHOTOTPaHHHKA, HM300pa)kaTh MHOTOTPAaHHUKH, (QUIYpHl U TOBEPXHOCTH
BPAIICHHS, UX CEUCHHs, B TOM YHCJIE C IIOMOIIBIO 3JEKTPOHHBIX CPEJCTB;
yYMEHHE TPHMEHITH CBOWCTBA T€OMETPHUYECKHX (UTyp, CaMOCTOSTEIBHO
(dbopMyIHpOBaTH ONMpeAETICHUS H3y4aeMbIX (pUTYp, BBIABUTATh THIIOTE3BI O
CBOMCTBaX M TPU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATHHIH
ONpoBepraTh MX; YMEHHE TPOBOAWTH KIAacCHPHUKAIUIO (GUTYp IO
pPa3MUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOAWMBIE JIOTIOJHUTEIbHBIC
TIOCTPOCHHSI
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YMeHue onepupoBaThb IMOHSATHSMHU:  JIBJKEHHE B  IPOCTPAHCTBE,
napajjieNibHbli TePeHOC, CUMMETpPHUSl Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHWe M0100UsI, TNOJOOHBIE (UIYPB; YMEHHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UIYpBl, B TOM YHCIE B IMPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPUUECKHE OTHOIICHUS IpU
pelIeHNH 3ajlay; HAaXOJUTh T€OMETPUUYECKHE BEIMYMHBI ([UIMHA, YTOI,
ioniaib, 00bEM) MpHU peleHU  3aad U3 IPYyrux yueOHbIX IPEIMETOB U U3
peanabHOM KM3HM; YMEHUE BBIYMCISATH N€OMETPUYECKHE BEIHMUMHBI (JIHHA,
yroJ, IUIOIIaJb, O0BEM, IJIOLIAAb MOBEPXHOCTH), MCMOJIb3Ysl U3yUCHHbBIE
GopMynIbl M METOJbl, B TOM YHCIE: IUIOMIAJb MMOBEPXHOCTH MUPAMUJBI,
IpU3Mbl, KOHyca, LMIUHApA, Iulomaas cdepbl; o00béM  KyOa,
OpSMOYTOJIBHOTO —THapajjieNienunesa, MNUPaMUIbl, MTPU3MbI, LHHWIMHJPA,
KOHYCa, Iapa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh INOHATUSAMHU: IPAMOYrOJIbHAs CUCTEMa KOOPAWHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPAMHATBI BEKTOpa, CymMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIO, pPa3JIoOKEHHE BeKTopa Mo Oaswucy,
CKaJsIPHOE TIPOM3BEACHHME, BEKTOPHOE IIPOU3BENEHUE, YIONI MEXIY
BEKTOPaMHU; YMEHHE UCIIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBINA METOM IS
pellIeHus TeOMeTPUYECKUX 3a4a4 U 33a4 APYTUX y4eOHBIX IPEIMETOB
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YMmenne BI)I6I/IpaTI) HOJIXOJISIH_[I/Iﬁ MCTOJ AJId pCHICHUSA 3aaa4u; TOHUMAaHUC
SHAYUMOCTH MATCMATUKHU B HU3YYCHHU MNPUPOAHBIX U 06H.[CCTB€HHLIX
mponeccoB Hu SIBJ'IGHI/II\/’I; YMCHHUEC pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB




MAaTCMaTUKU B HCKYCCTBC, YMCHUC NMPHUBOJUTL IMPUMCPBI MATCMATUUCCKUX
OTKPBITUNA POCCUMCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

1O MATEMATHUKE
Kox IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
11 Harypasibablie u 1iensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPpOOM, MPOICHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernaeckuit KopeHb HaTypaJibHON cTerneHu. JIeHCcTBUusA ¢ apupMETHUYECCKUMH
KOPHSIMHM HaTypaJlbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3arenaeM. CBoMCTBa
CTECTCHH
15 CuHyC, KOCMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajgbHbIE JOrapudMbl
HeiictButenpuble  uyucia. ApudMeTHYECKHe Olepalud C JAeUCTBUTEIbHBIMU
1.7 ynciamu. [IpubnnxEHHble BBIYUCIEHUS, IpaBUia OKPYIJIEHUS, IPUKUIKA U OL[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanue BhIpaXKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEeHHs 1 HEPaBEHCTBA
2.1 enble 1 1poOHO-paliOHaTbHbIE YPABHEHUS
2.2 WppannoHnaibHble ypaBHEHHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIOTapU(PMUUIECKUE YPABHEHHUSI
2.5 Lensle 1 1poOHO-paIOHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIE U TOrapruPMUUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruuecKkue HEPaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB
2.10 YpaBHeHMs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTemMbl TMHEWHBIX ypaBHeHUN. OTnpeenuTenb MaTpHUIIbI
3 OyHKIMH U TpaduKu
31 OyHkus, crnocodbl 3amanug ¢yHkuuu. ['paduk dyHkiuu. B3aumHo o6partHble
dbynkun. YétHeie u HeuéTHbIe pyHkuuu. [leproanueckue GyHKIINN
OO6nacte ompeaeneHuss U MHOXKECTBO 3HaueHUM ¢GyHKimu. Hymm ¢yHKIum.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
Makcumymbl U1 MUHUMYMBl (QyHknuu. Hawmbonbliee W HauMEHbIee 3HAYCHUE
(GYHKIIMHM HAa TPOMEXKYTKE
33 Crenennass (QyHKIHUS ¢ HaTypalbHBIM W IENbIM ToKa3zateneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTEeHU




3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zaTenbHast u jorapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
36 Touku paspbiBa. AcuMnTotel TpadukoB ¢yHkuuid. CoiicTBa  (yHKUIHUH,
HENpEepbIBHbIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. Popmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maTemaTH4eckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (DYHKIMNA
[IpumeHeHne NPOU3BOJHON K HCCIECNOBAHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxneHnne HanOosblIero 1 HaMMEHbIIEro 3HaYeHUs (YHKLIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. UaTerpan
5 MHo’kecTBa U JIOTHKA
5.1 MHOXecTBO, orepauy Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTUKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 KoopauHnaTsl 1 BEKTOpBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* MaTeMaruka: anredpa v Hayajla MaTeMaTUYECKOTO aHaIn3a, FEOMETPUSL.
AnreOpa u Havasia MatremaTuyeckoro ananuza. 10-11 kimacc. Anumosn I1.A.,
Konsarun F0.M., TkaueBa M.B. u n1p. AxumonepHoe o611ectBo «3narenbcTBo
«IIpocBenienue»

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.
AxkimonepHoe o6mectBo «M3marensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Anrebpa u Havasia MatremaTuueckoro anaiausa 10 -11 kmaccel. Metoauueckue
pexomenaanuu kK yaeonuky / III. A. Anmumosa, 0. M. Komnsruna, H. E.
®dEnopoBoii u 1p, AkimoHepHoe oo1iecTBo «M3narensbcTBo «IIpocBemnieHue»
Marematuka: anreOpa u Hayajga MaTEMAaTHYECKOIO aHAJIN3a, TEOMETPUSL.
I'eometpus :10 -11-e knaccel : 0a30BbIN U YTyOIEHHBIN YPOBHH :
MeToInYecKue pekoMenaanuu kK yaeonuky / JI. C. AranacsH, B. @. byTy30B,
C. b. Kagomuie Akimonepnoe obiectBo «M3aarenbetBo «IIpocBemienue»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo



